Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


FIBST  REPORT 


CRETARY  OF  AGEICULTURE. 


1^ 


I 


_ 

^^;. 

■     /-■ 
1.  ^<-  ' 

■■'■^ 

U:-- 

,; 

18  8  9. 

xSSf*™^ 

r  •     "T 

^^asacssi!^ 

WASHINGTON: 

OOTBEHMBNT  FEINTING  OPPIOB. 

1889, 

7 


/•■  J.I 

^-  2. 


[PufiLic  Resolution-— No.  l.] 

Joint  resolution  to  print  the  Agricultural  report  for  eighteen  hundred  and  eighty-nine. 

Resolved  lyy  the  Senate  and  House  of  Representatives  of  the  United  States  of  ^'(' 

America  in  Congress  assemhledj  That  there  be  printed  four  Imncbed  thousand  copies  '*'k 

of  the  Annual  Report  of  the  Secretary  6f  Agricultiu-e  for  the  year  eighteen  hundred  '^'^v 

and  cighty-nino:  seventy-five  thou.sand  copies  for  t3ie  use  of  tlie  members  of  the  '■  ■: 

Senate;  three  hiin«ired  thousand  copies  for  Ihe  use  of  the  members  of  (he  House  of  '■<: 

Representatives,  and  t'wenty-five  thousand  copies  for  tlie  use  of  the  DeT)artment  of 
Agriculture,  the  illustrations  for  tlie  same  to  lje  executed  under  the  8ui>ervision  of 
tlie  Publi^^  Printer,  in  accordance  with  directions  of  the  Joint  Committee  on  Print- 
ing, said  illustraliuns  to  be  subject  to  the  approval  of  the  Secretary  of  Agriculture, 
and  iije  copy  for  the  illustrations  of  said  report  shall  be  placed  in  the  hands  of  the 
Publi-.^  I'rint.  n*  not  later  than  the  tliirtieth  day  of  December  eighteen  hundred  and 
eighty -nine,  and  the  copy  of  tlie  text  not  later  than  the  fifteenth  day  of  February,  :i 

eighteen  hujidred  and  ninety.  .;f 

.Slc.  «.  Tiiat  ilie  sum  of  tvvo  himdred  thousimd  doUars,  or  so  much  tl:ercof  as 
mitv  Lt;  nt'Ct-ssary,  is  hereby  appropriated,  out  of  any  money  in  the  Treasury  no 
otherwise  appropriated,  to  defray  the  cost  of  printing  and  binding  said  report. 

Approved,  Deceml^er  19,  1880. 
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DEPAHrtuBiiT  or  Aqriculture, 

Office  of  the  Secretary, 
WoBhington,  D.  C,  October  2G,  1S89. 
To  the  President  : 

I  liave  the  honor  to  respectfully  submit  my  first  annual  repoit  as 
Secretary  of  Agriculture,  and  the  first  report  issued  under  the  newly 
constittited  Department  of  Agriculture. 

I  assumed  the  duties  of  my  office  March  7, 1889,  or  twenty-six  days 
aru?r  tlic  npproval  of  the  law  creating  an  Executive  Department  of 
what  luid  theretofore  been  a  Bureau,  in  executive  sense,  of  the  Gov- 
eniTneiit.  The  Department  had  reached  an  important  epoch  in  its 
hislnry.  For  years  there  had  been  a  demand  on  the  part  of  a  large 
iaaj"rUy  nf  the  farmers  of  the  country  that  that  Department  at  the 
seat  uf  ;,'i'^-emment  wliich  was  organized  to  represent  their  interests 
should  "[!(;  clothed  with  the  same  dignity  and  power  that  otlior  Ex- 
ecuii^--  ].>' 'partmenta  had,  and  that  it  should  have  its  influence  in 
nali^'ij^-l  :Lifairs  and  be  recognized  in  the  councils  of  the  nation. 

It  is  r.ijt  ]ieceS3ary  for  me  to  dwell  at  this  time  upon  the  past  growth 
of  this  institution ;  how  there  have  been  assigned  to  it  from  time  to 
time  additional  duties  and  power  until  now,  when  it  comes  forward 
OS  a  completed  wing  of  the  executive  branch  of  the  Government,  on- 
titled  to  its  full  share  of  attention  and  protection,  and  needing  at  this 
time  cnr(?fv.l  and  intelligent  effort  in  order  that  the  foundation  now 
ready  to  he  laid  shall  be  the  commencement  of  a  great  and  lasting 
Depai'tiTipnt,  well  fitted  to  extend  its  usefulness  over  ft  groat  agricult- 
nral  domain.  I  deemed  it  my  first  duty,  therefore,  to  give  particular 
att^-ntioit  t-i  such  a  re-adjustment  of  the  current  affairs  of  thcDopart- 
mi'nt  ris  >li>uld  make  it  better  conform  to  its  now  relations  under  the 
■;:!r,  a!!'l  r:;6n  to  give  careful  thought  to  the  formulation  of  plans  for 
;i  th'jr'.iiL.'i  and  complete  reorganization  of  the  new  Department.  I 
a  nut  uuiuindful  of  the  difficulties  in  the  duties  whicli  have  fallen 
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to  me  in  this  regard,  nor  do  I  thiiik  that  I  shall  overstate  those  to 
which  I  shall  here  refer. 

At  the  very  beginning  I  was  disappointed  to  find  that  the  appro- 
priations made  for  the  operations  of  the  Department  for  the  current 
fiscal  year  were  those  based  upon  the  old  organization  of  the  Depart- 
ment, and  that  no  provision  had  been  made  for  a  single  anticipated 
want  of  the  Department  in  its  new  field  of  duty.  Therefore  my  first 
efforts  had  to  be  restricted  to  the  study  and  formulation  of  plans  for 
reorganization;  to  the  systematizing  of  the  records  of  the  Depart- 
ment; to  the  consolidation,  so  far  as  possible  under  one  head,  of  work 
of  one  character  but  being  conducted  in  different  divisions  of  the  De- 
partment; to  the  formulation  of  a  better  system  for  the  faithful  ac- 
counting of  public  property,  and  in  general  the  application  of  business- 
like principles  throughout  the  Dei)ai'tmeut.  I  have  performed  thisr 
duty  while  awaiting  the  meeting  of  Congreys,  when  its  attention 
might  be  called  to  the  condition  of  affairs  to  which  I  have  alluded, 
and  to  the  urgent  need  of  immediate  attention. 

Again,  I  found  that  during  the  growth  of  tlio  Department  to  which 
I  have  heretofore  referred,  no  adequate  in-ovision  had  been  made  in 
the  moan  time  for  additional  s]):\ce  to  meet  its  rapidly  increasing 
needs.  The  building  it  occupies  was  erected  many  years  ago,  and  at 
a  time  when  the  future  of  the  Department  was  problematical,  and 
when  its  needs  could  not  be  anti(npated.  I  found  clerks  crowded 
into  rooms  and  subject  to  discomforts  and  inconveniences.  I  have 
foimd  two  branches  of  two  distinct  divisions  crowded  into  one  small 
room;  records  and  books  lying  about  upon  tables  and  chairs  for  want 
of  sufficient  wall  space  to  accommodate  cases  for  their  proper  care 
and  preservation;  tlie  chemical  laboratory  crowded  into  a  damp,  illy 
ventilated,  and  wholly  unsuitable  basomont,  orii^inally  intended  no 
doubt  for  storage  purposes,  and  its  work  in  certain  investigations  re- 
stricted because  of  the  offensive?  lumes  from  such  analyses,  and  be- 
cause of  the  dangers  to  human  lift*  and  limb  from  explosions  of  gases 
and  other  causes;  and,  in  a  word,  there  wp^s  a  complete  ^vrant  of  that 
systematic  and  orderly  conduct  of  the  public  business  which  ought 
to  obtiiin  in  every  well-conducted  office. 

REORGANIZATION. 

The  immediate  wants  of  the  Do]).'irtmonl  then,  are,  first,  appropria- 
tions which  must  be  made  to  meet  the  obligations,  of  the  Department 
to  the  country,  which  I  deem  urgent;  and,  second,  a  laboratory  to  be 
erected  on  the  Department  grounds,  suitable  for  the  juirposes  of  im- 
portant investigations  which  can  not  now  be  undertaken.  This  build- 
ing should  be  ready  for  occupancy  at  the  earliest  practicable  day. 
To  it  I  could  remove  certain  scientific  divisions  and  thus  get  mucli 
needed  relief  in  the  main  building.  In  the  mean  time,  I  respectfully 
and  urgently  recommend  that  there  be  given  me  authorily  to  rent 
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some  Bxdtable  building  in  this  city  to  wliicli  divisions  of  the  Doi)art 
ment  can  he  removed  in  order  to  temporarily  relieve  the  necessity 
which  confronts  me. 

•  Pending  this  necessary  legislation  I  proi)ose  to  complete  plans, 
already  formulated,  for  a  reorganization  of  this  Department,  and  a 
portion  of  which  has  been  anticipated  in  mj'-  estimates  for  the  coming 
fiscal  year.  These  estimates  show  a  considerable  increase  over  those 
of  last  year.  Deducting  the  SC30,000  appropriate*!  directly  to  the 
experiment  stations  of  the  country,  and  there  is  left  for  the  Depart- 
ment's needs  $1,359,000,  an  amount  which  should  not  be  measured 
by  what  is  in  the  past,  but  rather  by  what  a  great  agricultural  coun- 
try should  pay  at  this  time  toward  sustaining,  protecting,  and  pro- 
moting a  calling  which  lies  at  the  foundation  of  its  prosperity  and 
power. 

In  other  civilized  countries,  and  especially  in  the  newer  countries 
of  the  world,  among  whom  we  are  finding  our  most  vigorous  com- 
petitors, work  analogous  to  that  covered  by  tliis  Department  is  prose- 
cuted with  a  liberality  and  energy  which,  while  it  commands  our 
respect,  should  not  fail  to  servo  as  a  warning  tliat  wo  ourselves  must 
do  our  full  duty  in  this  matter  if  we  expect  to  maintain  our  proud 
pre-eminence  as  the  leading  agricultural  countiy  of  the  world.  Our 
sister  republics  in  Central  and  Southern  America  and  the  Empire  of 
Brazil  have  with  few  exceptions  been  devoting  their  best  efforts, 
aided  by  liberal  appropriations,  to  the  application  of  science  to  agri- 
culture, and  l^his  with  marked  success.  To  the  north  of  us  Canada, 
which  has  for  years  possessed  a  department  of  agriculture,  has  been 
working  with  creditable  zeal  on  the  same  lines,  and  the  same  may 
be  said  of  all  the  British  colonies. 

Turning  our  attention  to  the  older  countries  of  the  world,  we  find 
a  British  department  of  agriculture  recently  established,  with  a  rail- 
lion  and  a  half  dollars  annual  appropriation  at  its  command,  while 
the  same  power  combines  Anglo-Sa^on  energy  with  the  paternal  gov- 
ernment of  the  Latin  races  in  its  etTorts  to  develoi)  in  India  and  in 
Egypt  agricultural  products  commensurate  to  their  teaming  popula- 
tion and  soil  fertility.     Germany  annually  exi)ends  $:3, 850,000  for  the 
ne  purposes.     Brazil  appropriated  in  188j-'8u  more  than  twenty 
Ihons  of  dollars  for  lier  agriculture,  commerce,  and  imblic;  works. 
a  more  than  fourteen  millions  for  agriculture  and  mines  for  the 
ae  period.     France  appropriated  in  1886  more  than  eight  million 
liars  for  her  agriculture  alone,  and  Austria  more  than  four  mil- 
\a  during  the  same  year. 
it  is  my  desire  to  organize  the  Department  upon  even  a  broader 
than  these  and  other  countries  have  established.     To  do  so  will 
lire  time  and  patience  and  tliat  share  of  encouragement  and  sup- 
lich  I  trust  Congress  will  give  to  the  Dtipurtment  and  to  tlie 
is  of  its  officers. 
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ASSISTANT  <ECRETAKT. 

Att:  7:^  :l:r  :^:.:":->    *  :L?  ::-,-'v  *..t7  :.v:'  ":::^  ::■:'-■:?  Drr»artment 
T7a5  :::  ::•:•"■>:.:.  :.;■:■  cr^  A>^'^'::.:n  S:;:::.\rv  ::  Ar^i. -!:m:v.     Thanks 
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mxust  "bo  so  expressed  as  to  be  readily  understood  by  all  ordinarily  in- 
telligent people  of  average  education. 

A-gain,  as  to  the  number  of  copies  required  and  the  metliods  adopted 
for  their  circulation,  it  is  clearly  impossible  to  reach  every  farmer 
on  the  nearly  5,000,000  farms  of  the  United  States  with  all  the  bulle- 
tins emanating  from  this  Department,  nor  is  it  desirable  that  every 
bulletin  should  reacli  every  farmer.     Fanning  is  becominc:  more  and 
more  differentiated,  not  only  into  main  divisions  naturally  created 
by  limitations  as  to  climate  and  soil,  but  into  minor  divisions  or 
specialties  due  to  the  larger  experience,  the  higher  degree  of  skill  re- 
quired in  the  present  day  to  enable  a  farmer  to  prosecute  his  work 
successfully,  and  to  which  but  few  men  can  attain  in  more  than  one 
or  two  specialties  or  branches  of  farming.     Herein  we  find  another 
strong  argument  for  the  diffusion  of  the  results  of  our  Department 
work  in  the  form  of  special  bulletins,  convenient  in  form,  promptly 
printed,  and  easily  distributed. 

The  points  to  be  covered  in  this  direction  may  then  bo  thus  briefly 
snmmarized: 

(1)  Frequent  publication  of  the  results  of  scientific  work  in  the 
various  divisions,  in  the  form  of  special  bulletins. 

(2)  The  observance,  as  far  as  practical)le,  of  such  language  as 
will  render  the  contents  of  each  bulletin  available  to  the  av- 
erage layman. 

(3)  A  method  of  distribution  which  will  secure  the  circulation 
of  the  Department  bulletins  among  those  who  will  make 
practical  use  of  them. 

(4)  The  widespread  publication  of  the  practical  conclusions  of 
the  scientific  observations  or  investigations  undertaken  in 
the  various  divisions,  in  a  brief  form  and  plain  tenns  and  on 
a  scale  so  extensive  as  to  practically  reach  all  the  farmers  of 
this  country. 

To  accomplish  these  four  main  objects  I  last  July  established  a 
division  in  charge  of  a  gentleman  having  special  experience  and  qual- 
ifications for  such  work,  and  who  will  have  general  supervision  of  all 
fhe  publications  issued  by  the  Department. 

"With  a  view  to  carrying  out  as  far  as  possible  tlie  fourth  i)roposi- 
D,  upon  whicK  I  lay  particular  stress,  the  i)lan  a(lopto<l,  an<l,  as 
xe    ilts  so  far  show,  with  gratifjnng  success,  has  been  to  pr(.'T)av.'  a^l- 
ice  sheets  of  every  bulletin  or  other  publication  about  to  be  issnovl, 
h  advance  sheets  comprising  a  brief  synopsis  of  the  v/ork  recorded 
the  bulletin  and  giving  the  conclusions  arrived  at  whicli  may  sm-vt^ 
practical  suggestions  to  the  farmers.     Those  a'lvaiv.-o  sL.  rts  am 
llishc<i  to  the  press  associations,  to  all  agricultural  aiul  many  ot  Ium* 
ly  papers,  to  agricultural  writers,  and  any  30urnali!=?ts  and  ed- 
applyiug  for  them.     In  this  wa}'-,  during  the  fiTtoon  weeks  end- 
October  31  no  less  than  eighteen  such  synopses  or  rdsum(^s  wore 
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(listributed  as  above.  It  is  a  pleasure  to  record  the  fact  that  the  ag* 
cultural  papers  generally  and  the  press  as  a  wliole  have  shown  a 
most  commendable  disposition  to  co-operate  with  the  Department  in 
its  efforts  to  keep  the  farmers  informed  as  to  all  that  may  be  of  prac- 
tical service  to  them.  In  some  cases  a  careful  note  kept  of  the  news- 
papers publishing  such  advance  sheets,  apart  from  those  covered  by 
the  press  associations,  indicate  an  aggregate  circulation  of  over 
1,000,000  copies. 

A  moment's  consideration  will  show  the  value  of  a  plan  by  which 
the  benefits  of  a  bulletin  reaching  5,000  or  10,000  copies,  and  that  by 
means  of  a  circulation  dragging  along  through  many  months,  are 
communicated  immediately  to  a  circle  of  readers  aggregating  over 
three  million  persons,  or  nearly  one-sixth  of  our  entire  adult  farm- 
ing population.  Indeed  this  plan  virtually  covers  the  entire  field,  for 
the  farmer  who  does  not  read  some  paper  devoted  to  his  calling  is 
practically  beyond  the  reach  of  intelligent  effort  on  his  behalf.  It 
moreover  invites  application  for  special  bulletins  in  advance  of  their 
publication  by  interested  parties,  an  important  consideration,  for  in 
the  giving  of  valuable  information  ^*he  gives  twice  who  gives 
promptly." 

The  work  of  the  new  division  in  the  review  of  the  bulletins  and 
other  publications  issued  by  the  Department  is  sufficiently  indicated 
by  the  list  of  such  publications  forming  a  part  of  this  report. 

The  work  now  engaging  the  attention  of  the  several  divisions  of 
this  Department  is  progressing  satisfactorily,  and  I  will  here  present 
for  your  information  a  r^sum^  of  what  each  is  doing  in  its  especial 
sphere.  In  conjunction  therewith  I  also  lay  before  you  an  outline 
of  my  plans  for  extending  the  work  of  these  divisions,  increasing 
their  facility  and  enlarging  their  usefulness,  plans  which  I  consider 
essential  to  the  successful  prosecution  of  work  which  it  is  the  duty  of 
this  Department  to  undertake. 

/  DIVISION  OP  STATISTIC79. 

Tliis  branch  of  the  Department  ser^^co,  relating  to  national  re- 
sources and  their  development,  to  rural  production,  and  to  distribu- 
tion and  consumption,  is  in  my  judgment  one  of  the  utmost  impor- 
tance. To  aid  in  the  collection  of  agricultural  statistics  there  are 
over  ]],000  volunteer  correspondents,  and  a  paid  corps  of  agents  in 
as  many  States  as  the  limited  appropriation  allows  the  Department 
to  maintain.  These  condu(;t  a  parallel  investigation,  by  States,  for 
verification  and  extension  of  the  data  communicated  by  ilie  regular 
corps.  What  the  system  most  lacks  at  present  is  the  al.)ili  ty  to  main- 
tain a  paid  statistical  agent  in  every  State.^ .  I  would  tlieiefore  urge 
the  necessity  of  restoring,  or  even  increasing,  the  original  a])propri- 
j^tion  for  collection  of  statistics,  which  has  been  r(;tliu:ed  during  the 
past  four  years,  to  render  it  possible  to  carry  out  the  revjuii'oment 
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for  employing  State  agents  for  local  investigations  in  every  State, 
and  for  the  collection  of  such  specific  statistics  as  can  not  be  o  otained 
U^rough  the  voluntary  effort  of  our  public-spirited  farmers. 
/  The  office  receives  current  official  st;itistics  from  every  part  of  the 
world,  and  files,  records,  co-ordinates,  and  elaborates  such  data  for 
current  publication  and  special  uso^\  These  documents  are  both 
printed  and  written  in  all  languages,  in  divers  weights  and  measures, 
and  values  represented  by  the  coins  of  the  world.    Their  receipt  is 
necessarily  irregular,  coming  from  near  and  distant  parts  of  the 
globe,  freighted  with  news  of  crops  ripening  in  every  month  of  the 
year.     There  is  great  difference  in  the  promptness  of  their  prepara- 
tion and  in  the  degree  of  their  accuracy,  while  many  minor  countries 
possess  no  statistical  systems.    These  facts  suggest  the  extent  of  the 
work  and  the  difficulty  of  its  efficient  performance. 

The  work  consists  of  the  preparation  of  reports,  investigation  of 
industrial  problems,  collation  of  comparative  international  state- 
ments, responses  to  inquiries  from  foreign  legations,  from  members 
of  Congress,  from  rural  and  commercial  bodies,  and  from  editors 
and  other  publicists  seeking  information  for  immediate  publication. 
/During  the  past  year  the  official  published  reports  have  included 
the  monthly  series  prepared  by  the  Statistician,  the  annual  report  of 
statistics  in  the  volume  of  the  Department  reports  published  by  Con- 
gress, and  an  album  of  agricultural  statistics.  The  latter  is  the  in- 
itial publication  of  a  series  of  graphic  illustrations  of  agricultural 
statistics  which  has  been  demanded  by  educators  and  agricultural 
writers  for  years,  as  a  means  of  popularizing  such  statistics. 

The  material  furnished  to  officials  of  this  and  other  countries,  in- 
dustrial and  commercial  organizations,  editors,  and  writers,  in  manu- 
script form,  has  been  scarcely  less  voluminous  than  the  publications. 
_^  The  crop-reporting  system,  which  has  been  copied  in  many  foreign 
cotmtries  and,  in  its  main  features,  by  our  State  statistical  bureaus, 
while  approximate  and  valuable,  is  in  danger  of  becoming  discredited 
by  the  popular  acceptance  of  its  results  as  exact  in  precision  and  ab- 
fiolnte  in  authority.    It  should  be  remembered  that  they  are  not  the 
conclusions  of  a  thorough  census,  though  they  may  be  far  better  than 
fthe  work  of  a  poor  census;  that  tiiey  are  the  consolidations  of  local 
estimates  of  agricultui*al  experts,  and  are  intended  as  a  foil  to  the 
interested,  biased,  and  untruthful  statements  that  speculators  issue 
to  mislead  their  victims.     It  is  recognized  that  producers,  consumers, 
forwarders,  and  dealers  in  actuid  grain  have  a  common  interest  in 
ling  the  exact  truth  of  production. 
TJie  monthly  croj)  reports  of  the  Statistician  are  now  limited  to 
ical  correspondents  and  writers  for  the  press,  the  brief  tele- 
apjuc  summary  sent  out  on  the  10th  of  each  month  being  so  sent 
b  through  the  press  associations.     My  present  purpose  is,  that 
oafter,  at  least  during  the  crop  season,  a  more  extended  summai-v 
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of  (jacli  forthcoming  report  ijliall  be  prepared,  in  advance  of  its  regi 
lai*  circulation,  of  which  a  large  c<iition  may  be  printed  for  traiii 
mission  to  agricultural  and  other  weekly  papers,  to  postmasten 
farmers,  and  any  others  who  .desire  to  receive  it. 

THIS  year's  crops. 

Tho  statistical  records  of  the  season  indicate  an  average  yield  c 

]  cereals,  a  full  supply  of  meats  of  all  kinds,  and  a  cotton  crop  adi 

j  quate  for  all  demands.    Potatoes  have  received  some  injury  from  ro1 

which  has  been  more  prevalent  in  the  East  than  in  the  West.     Fruit 

,  have  been  produced  in  only  moderate  abundance,  apples  especiall; 

I  yielding  .si)arsely  in  the  more  favorable  locations,  and  j)roducini 

!  scarcely  a  third  of  a  full  crop.    The  increase  in  variety  of  fruits  am 

in  area  occupied,  in  California  and  Florida,  is  yearly  enlarging  ou 

resources  and  in  some  dii-ections  limiting  importation  of  subtropica 

;  kinds. 

The  great  crop  of  American  arable  culture,  corn,  is  larger  h 

!  breadlh  this  year  than  ever  before,  comprising  more  than  half  th 

'  area  of  all  ceronis,  and  re2)resenting  three- fourths  of  all  the  maiz 

grown  in  the  world.     It  promises  slight!  y  more  than  an  average  yield 

which  has  been  about  2(>  bushels  per  acre.    Though  slow  in  germina 

tion  and  early  growth  in  the  Eastern  and  Southern  States,  from  ex 

ceys  of  ]uoiL-tuyo  and  low  temperature,  the  season  was  long  and  frost 

late,  with  freedom  from  droughts  excejjt  in  local  and  very  limited 

art 'as. 

j  Tl.)e  production  of  wheat  has  for  several  years  been  so  largo  as  t 

ro'luce  tiie  price  to  a  point  so  low  as  to  discourage  growers.     Ther 
■  has  bee]i  an  inrTviiye  of  demand,  siuco  18S0,  due  to  increase  of  popu 

lalio:;,  of  70,000,000  bushels,  and  a  decliue  in  foreign  domaixd  o 
aL.-»nt  Oo,UOO,000  bushels.  The  exportation  of  18S0- SI  was  180,321,51- 
bu:?helt,  in  wheat  and  flour;  the  average  for  eight  years  since  ha 
been  12 1,300,0 '38  bushels.  This  country  still  supplies  the  larger  par 
of  tlu?  European  deficiency,  which  is  much  smaller  than  in  the  perioc 
of  ];0ur  European  harvests  about  ton  years  ago.  The  present  cro] 
will  be  a  full  average!  be  i,  ween  12  and  1'3  measured  bushels  per  acre) 
but  the  quality  is  below  an  average,  with  lower  weight  and  bread 
maldng  capacity.  There  is  an  a-mplo  supply,  however,  for  all  j>rob 
able  European  demands,  though  deficient  yields  elsewhere  shoulc 
tend  1o  sustain  if  not  to  advance  prices. 

The  product  of  ('ott;n  ajjproxiraatod  closely  7,000,000  bales  for  tb 
first  time  in  1884.  The  crops  of  JSS7  and  1888  each  attained  abou 
the  same  volume,  and  that  of  1889  has  a  slightly  increased  area,  whil 
the  October  percentage  of  condition  was  somewhat  higher  than  las 
year,  giving  promise  of  another  large  crop.  Yet  it  is  acknowledge^ 
to  be  late,  subject  to  unusual  injury  from  possible  early  frosts,  an 
therefore  as  yet  uncertain  in  its  rate  of  production.    It  is  gratif yin; 
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to  observe  that  this  product  still  meets  with  ample  demand  and  main- 
tains its  value  in  the  markets  of  the  world,  tlie  production  of  the 
United  States  as  well  as  of  the  world's  consumption  having  nearly 
doublod  vrithin  thirty  years.  There  is  no  immediate  prospect  of  the 
loss  of  ttis  supremacy  in  cotton  gi'owing. 

The  necessity  of  economy  in  meat  production  has  stimulated  greatly 
the  production  of  hay  and  dried  forage,  and  the  extension  of  the  silo 
system,  -which  has  been  encouraged  by  the  demand  for  succulent  feed 
m  the  absence  or  scarcity  of  roots,  has  greatly  enlarged  the  variety 
and  volume  of  feeding  material.  In  the  arid  regions  alfalfa  has  ab- 
sorbed a  considerable  area  of  irrigated  lands,  and  is  assuming  largo 
proportions  in  the  crop  distribution  of  those  areas.  The  increase  of 
forage  and  hay  is  relatively  greater  in  the  South  than  in  any  other 
portion  of  the  country. 

THE  ROCKY  MOUNTAIN  REGION. 

The  development  of  agriculture  in  the  Rocky  Mountain  districts 
has  been  very  rapid  of  late,  and  is  full  of  promise  for  the  immediate 
fnture.  Millions  of  acres  are  already  under  irrigation,  Avith  results 
more  certain  and  satisfactory  than  in  States  solely  dei)on Jont  on  cur- 
rent rain- fall.  New  enterprises  are  in  progress,  and  Government  sur- 
veys for  highland  reservoirs  have  been  initiated.  Already  the  value 
of  the  products  of  agriculture  on  the  Pacific  coast,  if  not  in  Colorado, 
in  the  heart  of  the  mountain  system,  is  greater  than  that  of  the 
products  of  mining.  The  Division  of  Statistics,  under  my  direction, 
is  investigating  these  resources  and  measuring  thfir  development, 
with  all  the  facilities  at  its  command.  The  results  will  surprise  the 
Eastern  States  with  new  views  of  the  wealth  and  progress  of  the 
Great  American  Desert  of  the  recent  past. 

The  work  of  this  division  is  presenting  to  the  world  the  marvelous 
Insults  of  our  agriculture,  which  supplies  our  rapidly  increasing 
population  with  rations  greatly  in  excess,  in  quantity  and  variety, 
of  any  other  nation  on  the  globe,  and  appropriates  a  larger  surplus, 
both  in  volume  and  proportion,  to  sui)ply  the  deficiencies  of  foreign 
markets  than  any  other  country  is  able  to  spare. 

It  is  gratifying  to  note  the  appreciation  of  the  work  of  the  Divis- 

a  of  Statistics  by  statesmen,  publicists,  and  statisticians  of  this 

ontry,  and  to  acknowledge  similar  high  commendations  from 

ominent  foreign  editors,  and  from  executive  statistical  officers  of 

eign  Governments,  some  of  whom  have  declared  the  body  of  agri- 

tural  statistics  of  the  Department  of  Agriculture  of  the  United 

es  the  best  in  the  world, 

Xt  is  proposed,  in  response  to  ^repeated  inquiries,  to  give  special 

tion  to  local  statistics,  to  concise  yet  comprehensive  agricultural 

Teys  of  States  and  Territories,  which  will  give  a  fair  and  full 

of  natural  resources  and  their  development,  without  color- 
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ing  from  local  pride  or  pecTiniary  interest,  and  yet  appreciative  ot 
natural  advantages  only  partially  improved.  It  is  desirable  that 
local  capabilities  should  be  accurately  presented  and  worthy  of  the 
confidence  of  those  who  discredit  the  extravagances  of  immigration 
solicitors  and  land  speculators.  The  plain  truth  is  quite  as  much  as 
the  eastern  inquirer  can  be  induced  to  accept.  It  is  regretted  that 
available  means  will  only  suffice  for  a  beginning  of  this  work,  which 
should  be  presented  hereafter  more  rapidly  and  promptly  as  statis- 
tical  appropriations  shall  warrant. 

It  is  my  intention  next  year  to  make  an  effort,  through  the  medium 
of  our  numerous  county  statistical  correspondents,  to  bring  the 
Department  into  closer  touch  ^vith  the  farming  conmiunity  at  the 
county  fairs  held  throughout  the  country.  At  a  trifling  expense 
these  county  statistical  agents  should  be  enabled  to  attend  their  sev- 
eral county  fairs,  armed  with  a  commission  to  report  to  this  Depart- 
ment as  to  the  character  and  extent  of  their  exhibits,  both  of  field 
products  and  live  stock,  the  amount  of  premiums  conferred,  man* 
ner  of  judging,  etc.  At  the  same  time  these  agents  would  be  author- 
ized to  secure  for  this  Department,  as  far  as  practicable,  samples  of 
the  finest  exhibits  of  field  products,  thus  furnishing  the  most  tangi- 
ble evidences  as  to  the  character  of  the  products  and  the  agricultural 
possibilities  of  all  socjtions  of  the  country.  An  immense  amount  of 
time  and  money  is  expended  in  the  aggregate  upon  these  county  f  air8% 
To  what  extent  they  may  bo  made  subsei*vient  to  the  duties  of  this 
Department  is  necessarily  a  matter  of  speculation,  but  I  am  convinced 
of  the  propriety  of  endeavoring  to  utilize  these  gatherings  in  some 
such  way  as  I  have  indicated.  Everything  that  leads  to  a  more  inti- 
mate acquaintance  between  the  Department  and  the  farmers  through- 
out the  country  must  be  mutually  advantageous. 

DIVISION  OP  BNTOMOLOaY 

The  results  of  the  laljors  of  this  division  have  been  of  great  Impor- 
tance, and  in  no  direction  more  than  in  the  outcome  of  the  effort  t6 
import  the  parasites  and  natural  enemies  of  the  Fluted  Scale  insect 
of  Califopnia.  The  entomologist,  after  careful  investigation,  satis- 
fied himself  tliat  this  insect,  wjiicli  of  late  years  has  so  seriously 
affected  orange  culture  in  southern  California,  was  a  native  of  Aus* 
tralia,  and  was  comparatively  harmless  there,  owing  to  the  natural 
enemies  which  kept  it  in  check  and  which  had  not  been  imported 
into  this  country  with  it.  Efforts,  through  correspondence,  to  im- 
port one  of  the  parasites  that  had  been  studied  proved  but  partially 
successful,  and  the  Department  was  anxious  to  take  advantage  of 
the  Slulbourne  Exposition  to  have  agents  visit  Australia  with  the 
express  object  of  helping  to  import  these  enemies  of  the  Scale  alive. 
Accordingly,  an  arrangement  was  made  with  the  Department  of 
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<       witu  in    ructions  to 

. .    iu  uver  tJtie  enemies  ot  the  Scale  insect,  the  other  to 

•t  to  JM.r.  McCoppin,  commissioner  to  the  Melbourne  Exposition, 

.e  agricultural  features  of  the  exposition,  the  State  Department 

rying  their  expenses. 

0  results  of  this  undertaking  have  more  than  justified  the  most 
aine  anticipations.  Several  of  the  parasites  have  been  intro- 
i  and  acclimated,  while  one  of  the  predaceous  insects  thus  im- 
jd,  viz,  a  lady-bird  {Vedcdia  cardinalis  Midsant),  has  increased 
lormously  and  is  so  active  an  enemy  of  the  Scale  that  several 
irt-ant  orchards  have  already  been  completely  freed  from  the 
by  its  agency,  and  despondency  has  given  way  to  hope  and  con- 
ice  among  California  orange-growers.     The  result  furnishes  a 

,  striking  illustration  of  widespread  bcneiit  resulting  from  scien- 
investigation  and  effort. 

le  year  has  l)een  remarkable  for  the  great  prevalence  of  blights, 
.  of  a  fungus  and  insect  nature.  The  most  serious  insect  out- 
Jc  of  the  year  v/as  the  appearance  in  enormous  numbers  in  the 
at-ficlds  of  Ohio,  Zvlaryland,  Wisconsin,  Mi"bhigan,  and  Illinois 
lie  grain  aphis.  This  insect  remained  in  the  fields  in  injurious 
ibers  much  lalor  than  in  ordinary  peasons,  and  the  result  has 

1  considerable  shrinkage  of  the  crop  in  the  infested  States.  This 
i  lias  been  carefully  studied  and  data  have  been  collected. 

or  the  past  few  years  there  has  been  much  comj^laint  from  the 

age-growers  of  Florida  of  a  now  pest  in  the  shape  of  a  leaf -mite 

Lcli  causes  an  injurious  shedding  of  the  foliage  in  the  winter,  and 

li  has  made  its  appearance  since  the  completion  of  the  special 

estigation  of  the  insect  enemies  of  the  orange.    This  mite  has  been 

subject. of  special  investigation  during  the  year. 

uch  time  has  already  been  given  to  the  thorough  investigation  of 

Jiom  fly,  a  pest  to  horned  cattle  newly  imported  from  Europe. 

insect  was  first  noticed  in  this  country  rather  more  than  two 

ago  in  the  vicinity  of  Philadelphia,  and  has  since  greatly  in- 

l  and  spread  to  the  southward  along  the  Atlantic  States  until 

now  reached  southern  Virginia.     It  is  a  serious  drawback  to 

>ck  and  dairy  interests  of  the  localities  which  it  has  reached, 

reatly  reducing  the  condition  of  cattle  and  the  yield  of  milk. 

mplete  life  history  has  been  followed  out  and  field  experiments 

311  made  which  result  in  establishing  satisfactory  remedies 

jfventives. 

publication  of  the  report  of  the  investigations  of  the  injury  to 

of  peach  and  other  crops  in  Florida  by  swellings  caused  by 

as  has  been  unavoidably  delayed  on  account  of  matters  con- 

.th  the  illustrations,  but  it  has  now  been  published  as  Bidletiu 
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;iO  of  this  division,  and  will  doubtless  prove  of  value  uot  only  to  ho 

li(;iilr.uri>:t.s  ami  fruit -growers  in  the  South,  hut  to  i^^irdoners  in  otlu 
parts  of  the  country,  as  allied  worms  are  found  throughout  our  eiitii 
tuirii^ny. 

•  Tlie  pul:)lications  of  the  divisioii  Lave  also  occupied  a  considcrabl 
portion  of  the  time  of  the  ofiico  force.  Tlie  periodical  hulh^tin,  Insei 
Jjife,  lias  been  issued  regularly  every  nio]ith,  and  its  usefulness  an 
])opulaj-ity  are  shown  by  tlie  i»'reat  demand  for  it.  Tlie  wisdou 
wiiich  lias  never  bet.'ii  quc^stioned,  of  (\sta])lishing  Uiis  means  of  con 
municiition  with  the  farmers  and  working  en  ii;)jnologists  has  becom 
more  and  more  apparent,  and  the  editing  and  oversight  of  its  montbl 
mmibers  has  come  to  be  one  of  the  most  important  of  tlu^  Entomolc 

gist's  duties. 

Tlie  Bil)liography  of  Economic  Entomology  vrhich  was  c>rderod  b 
Congress  in  July,  I8sr2,  is  now  nearly  completed.  Tlu^  extent  of  th 
work  made  it  advisable  to  publish  it  in  several  parts,  and  Pans  I,  I] 
and  III  are  now  rapidly  going  througli  the  press. 

SILK  CULTURE. 

The  interest  in  silk  culture  still  remains  unabated.  Tlu^  corn 
si)OiiihMice  hi  no  other  division  is  more  widesx)read  or  in  larger  pre 
portions,  sluAvijig  a  (ronviction  in  the  ])ubii(!  ruind  that  success  i 
])()ssi1)h'.  Ther(^  serins  to  1)0  no  question  liini  the  ninlbeny  tnsj  ca: 
bi' groNVi'- f^.iKl  the  Coco: )u  ]»ro(hiccd  economi'-ally  in  a  largn  area  c 
tliis  counlry.  The  fact  iluil  tlu:^  oultur*.'  up  to  tin-  j)r(;(hi(:1i<jn  of  th 
coco;)]!  can  be  made  largely  a  jiousi'jioid  affijir.  and  uocd-;  no  hir^'- 
(^\])<'i'(lilure  OL  ]non(\v,  and  tJiat  tlu.^sums,  si-ndl  liioiigh.  tlv^y  bi*,  wa] 
izrd  from  IIh' sal'^s  of  coi'omh.^  wou1<1  b«^  a  hb's^ing  t.n  i:i^iT!:norabl 
fan-ilius,  an  in''(>]iU'  added  lo  witliout  in  jiuy  way  inlvrf-ovin^-  wit] 
tlie  regular  occupation  vrhirli  pj-ovidos  daily  supj/ort.  h:;r!:,  mot 
do.siru  to  continue^  tin.:  woi'k  as  laid  down  by  CongroJrs.  Tiic  n*a 
(pieslioji.  hovr'i'Ver,  is  tlh>  mtirki  l  for  Hie  ("ocoons.  wjiich  ii(v^<l  to  b 
n-elcd  before  tlie  silk  \^  iit  for  |ln>  s])i]mer.  !u  '"ompeiitioii  with  th 
liimd-ri.'cling  of  ot!i«'r  couutrii;s  IIk?  indu^^try  :i'oi\.'  v.'ouH  f^ii].  :^s  |]i^ 
difu'rcnce  ])-.■{: v-.'(;"n  tiii-  cost  o[  a-. 'ling  here  and  [he  co>r  tii',.'i'o  wonh 
naa'Mfc-ily  Ix^deductcd  from  the  piice  j^aidl^n'tliM'ocoons,  aiid  wonh 
so  i-.".Iiice  their  nuirket  price  iis  to  discourage  tpciiitlustiy  ot  raisim 


them. 


Tlie  prinii)  eli'(n"t  of  thi^  Dv^'partrntat  in  this  vr;  a*k  in  ]  a'ojMTly  \\\  i\  \\m 
to  ])  ;  ft 'r(,  an  automatic  rcv'ltJiai  sii.iilsuliSLitUiC  m-urniiH'i-y  fo]*nianua 
!.:{'M.)r  i:i  r« 'ili ng.  Whih^  su(•c.^-s  in  this  direct ior.  is  no^;  yd  siH-iirrd 
tlii'  ,;r<)siu'ctsar('suriici('ntly  favorable  to  makvmolio[)' ful  of  nil  i mat 
!.:<  oil  r^.'SiiUs.  y\\\  riiilip  Walkr-r  was  dispatclied  to  Paris  a  f^»\ 
no:iihs  ;;i;o  Avlth  iestruclitJi^s  to  study  fiil"i\-  .-red.  ca-'ofuUy  tlie  vrlud 
aibjtiot  of  silk-cultui'i?,  cs[)ecially  in  its  ivlatiou  to  our  own  eilorts 
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d  aining  what  progress  and  improvements  are 

abroad.  He  has  not  yet  returned,  and  beyond  the  usual 
innual  a, impropriation  for  tho  continuance  of  tlie  work  I  must  refrain 
from  ma  Icing  specific  recommendations  until  I  have  before  mo  tho 
results  of  his  investigations. 

CHEMlCAIi  DIVISION. 

The  vrork  of  tho  Cliemical  Division  has  been  vigorously  carried  on 
under  dii?^  ad  vantages  and  discomforts  to  which  I  have  heretofore 
alluded.       In  accordance  with  a  law  enacted  at  the  last  session  of  Con- 
gress, px'ovidiiig  for  an  extension  and  continuation  of  the  investiga- 
tion of   tlio  adulteration  ol  foods,  drugs,  liquors,  etc.,  tho  division 
has  completed  two  parts  of  Bulletin  No.  13,  consisting  of  Part  4, 
whicli  treats  of  lard  and  its  adulteration,  and  Part  5,  which  treats  of 
baking  powders,  their  mamifacturo,  use,  and  chemical  composition. 
In  accordance  with  the  requirements  of  the  act  alluded  to,  I  shall,  in 
due  time,  make  a  separate  report  to  Congress  of  the  operations  of 
this  divi::?ion  under  tlio  said  aj^propriation.     In  cxddition  to  these  in- 
vestigations very  complete  annlyses  have  been  made  of  sorghum  seed 
to  establitsh  their  value  as  a  cattle-food,  and  investigations  have  also 
been  made  upon  the  seeds  of  calacanthus  growing  wild  in  tho  mount- 
ains of  I^ortli  Carolina,  and  which  jirove  very  x)oisonous  to  cattlo  eat- 
ing them.     From  these  seeds  a  new  alkaloid  has  been  separated  and 
its  proi>erties  descril)ed. 

Important  investigations  have  been  carried  on  in  the  Chemical 
Division  to  derermine  the  iniiuence  of  different  kinds  of  food  ujx>n 
the  composition  of  butter.  Tliese  results  have  proved  of  the  great- 
est intt^rest,  and  liave  shown  that  tho  finality  and  composition  of  the 
butter  are  greatly  iniluencod  by  the  charact(?r  of  the  food  used. 

SOKUIIUM  AND  BEET  SUGAll. 

The  Chemical  Division  har-i  also  conducted  during  the  past  year 

Iditional  experiments  looking  to  the  manufacturi^  of  sugar  from 

,rghum  and  sugar-beets.     Chemical  laboratories  have*  been  estab- 

Jished  in  connection  witli  tlie  sorghum  sngar  factories  at  l^io  Grande, 

2Sr.  J.,  Morrisville,  Va.,  Kenn(n\  La.,  Cedar  Falls,  Iowa:  and  at  the 

£ollowin>r  points  in  Kansas,  namely;  Sterling,  Xess  City,  C^Jiiway 

)riiig>',  Attica,  ^^ledicino  Lodge,  ilinnr^ola,   Mead,  Arkalon,  and 

leral.     The  results  of  the  season's  work  are  not  yet  fully  collated. 

It  a  general  ivlea  of  them  may  be  expressed.     In  Xevr  Jersey  and 

b    inia  tho  late,  vret   spring  and  tho   remarkably  vrot  summer 

rented  the  maturity  of  tho  cane,  and  thus  preveiited  the  succoss- 

i  manufacture  of  sugar.     Tho  results  obtained  in  Louisiana  were 

mixed  character.    In  some  cases  considerable  quantities  of  sugar, 

ce  made  per  ton  of  cane,  in  one  instance  over  a  himdrod  pounds; 
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while  in  otlier  instances  the  results  were  of  a  most  disappointing  clii 
uctor.  The  results  of  exi^erimentnl  work  at  Cedar  Falls,  Iowa,  we 
also  of  a  discoura^^ing  nature.  No  sugar  of  any  consequence  w 
made;  and  it  may  be  stated  that  while  as  far  north  as  Cedar  Fa 
molasses  may  bo  made  with  profit,  it  is  probably  too  far  north 
permit  of  the  successful  manufacture  of  sugar  from  sorghum. 

The  results  of  the  experiments  in  Kansas  have  shown  that  in  t 
extreme  western  portion  of  the  State  the  season  proved  too  dry  f 
the  production  of  a  crop  of  sorghum  cane  suitable  for  sugar-makin 
On  the  other  hand,  in  the  southern  portion  of  the  State,  west  a-] 
south  of  Wichita,  fine  crops  of  sorghum  cane  were  i)roduced,  ai 
j  sugar  made  in  such  quantities  as  to  foreshadow  the  financial  succc 

}  of  the  industry  in  those  localities  and  in  i^laces  farther  south.     T! 

':  g(»neral  result  of  the  recent  experiments  in  the  inanufacture  of  sug 

\  from  sorghum  carried  on  by  the  D?i)artmont  has  determined  t 

i  localization  of  th  is  industry,  in  so  far  as  financial  success  is  concerne 

j  in  the  region  indi(?ated  above.     If  success  attend  the  sorghum-sug 

industry  in  the  future,  there  scnmis  to  be  reasonable  ground  for  b 
lieving  that  in  the  southern  part  of  Central  Kansas  and  in  mai 
parts  of  the  Indian  Territory,  where  the  soil  and  climate  are  simil 
to  that  part  of  Kansas  niontioncHl,  it  may  especially  flourisli.  The 
are,  perhaps,  also  other  parts  of  the  United  States  where' simiL 
suc(^oss  could  bo  secured,  but  these  have  not  yet  be«*n  pointed  out. 
Important  progress  has  also  br-on  made  during  the  past  year  in  tl 
dovolopment  of  varieties  of  sorglnim  coutaining  a  higher  content  < 
available  sugar  than  those  hen'^iorore  grown.  These  experimon 
have  been  carried  on  at  Sterling,  Kans.,  and  at  College  Station,  M< 
Similar  exjieriments  have*  also  \x)Qn  conducted  in  coniiection  wil 
the  manufacturing  work  at  tlie  placus  mentioned  above.  A  lar£ 
numl)er  of  analyses  have  been  made  during  the  last  year  and  tl 
present  season  for  the  ])urposo  of  selecting  for  ])lantiiig  the  seed  < 
those  varieties  and  individuals  whose  juices  show  the  higliest  percen 
agt'  of  availabl  o  sugar.  Tlio  results  have  gone  far  enough  to  justify  tl 
belief  that  by  a  sel<»ction  of  tins  kind  a  permanent  improvemont  can  1 
socur(^d.  It  is  certain  tliat  should  the  sorghum-sugar  industry  pro\ 
successful,  the  growth  (^f  the  seed  will  bo  a  sc])arate  bushiess  coi 
trolled  by  experts  and  carried  0]i  unJ.er  tlioso  conditiojis  most  favo 
nbhvtotlu^  production  of  the  highest  content  of  sugar.  What  ca 
bj>  acc'omi)lished  in  this  Tmo  has  already  bc-'U  illustrated  with  tl 
sugar-beet,  and  there  is  ovcry  reason  to  believe  that  equally  favorj 
bl(*  results  can  b(»  secured  witli  sorghum. 

In  regard  to  the  beet-sugar  industry,  e::]"){^riments  have  been  mac 
in  various  parts  of  the  United  States  in  the  growth  of  beets  and  i 
tlh'  analyses  thereof.  Many  of  these  analysers  havebrm  luade  in  tl 
Chemical  Division  of  the  Department  at  vVashingtoji,  and  show  thj 
there  ai'e  many  localities,  especially  in  the  northern  portion  of  tl 


x'£       fiEl         A&r  OF  AGBIGULTUSE.  SI 

United  States  and  on  tlio  Pacific  coast,  suitable  to  the  production  of 
a  sugar-beet  rich  in  saccharine  matter.  Tlie  snccossfnl  ox])»?riineiits 
in  beet-su^ar  mamifactiire  in  California  have  created  a  groat  deal  of 
interest  in  various  parts  i>i  the  United  States  in  this  iiuhititrv,  and 
the  Dei^artmout  has  received  many  inquiries  for  information  on  this 
point-  The  Chemical  Divi:.iou  is  now  collcciin^  materiul  for  a  full 
report  on  the  heet-sugar  industry  in  the  Ujiited  States,  ^vhich  it  is 
hoi.>ed  may  be  published  early  the  comir.g  v/inter. 

botanicaIj  division. 


intiu;xurjitL'S  th«.*  line  ol  ex])eriments  eoiitemi)l:.:teu  for  ihe  ari([  r»«:pon. 

The  rosLili-s  ot  the  year's  work  in  both  regions  have  been  eiiiiuenLly 
-i.  • -x*,.  ..4.^.,.■,- 


satisfactory. 

WiiJit  ilie  Southern  States  need  at  the* ])r(.:sent  time,  atcrieiillurally, 
ix^ore  thr.ii  anything  el>-e.  is  a  ]>roduc;i.ive  gras-.-.  Th-.*  <L'.siro  is  to 
•place  SLati<.>ns  at  two  places  otru'r  tliau  tJ-at  in  rdi.-.-:: .- ir:T,i. 

The  proldem  the  DL-ijarhnent  is  see]:ing  to:-.dve  in  the  and  ren-ic.ii 
is  an  increase  of  iC'ragc?  on  the  non-irrigable  lands.  There  is  far  Ic-js 
need  of  exi>eriments  on  the  irrigablo  lands.     Vriia.t  tin  y  are  ca])ablo 


mo! 


DCyai't^-i-'-i-  aesires  lo  !.v.l:i.».isii.  iiKi^'pendc-i^iy  or  r.i  e'.)i:nee:r.)n  v\  un 
the  exr':.'rii::ent  t-laiioi:.-:-,  four  nioi-e  .stations  in  tlie  Vrc-^t,  so  as  to  cover 
all  Wo.'v'-'ru  ('(Vidit '.<■::>■. 

Tli^-  'li"»"i----''^- has  i.-'-ued  during  the  year  Ijulletin  Xo.  8,  entitled 
"A  rcc-c*'-'!  of  some  </•'  tlie  work  of  the  division,  etc./'  ..nd  \u\^  now  in 
wess  a  i:^:vr  r..'Vij5edtrciilion  oi:"  the  *' 'Agricultural  gra.^.:es  ot'  the  uni^.d 
Stateri,'"  a  very  comprehe^Lsivo  and  iiractical  treatist.'  m  tlils  im}A»r- 
tj  t  producr.  It  has  dist/ibuted  to  seven  (if  the  Agi-ieail;;ral  I^;:;jt.-r- 
jnt  Stations  each  a  jjf.u'bariiim  of  carefully  m:>ini^.'d  ])..>t:in:e;d 
B     jimouiS  of  gra;isos  aud  spocics  oi'  our  iiaiivo  g:'i...r:'jo  \ii>  tyi;-j.s,  mj,- 
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terial  very  inucli  needed  at  those  new  stations  for  the  successful  de- 
velopment of  tlioir  work.  It  has  liad  agents  in  various  regions  not  yet 
fully  explored,  botanically,  to  collect  specimens  for  onr  national  herba- 
rium, which  will  enable  us  to  assist  further  the  a^^riculiural  colleges, 
and  also  to  make  exchanges  with  and  conlribiiiions  to  various  foreign 
scientific  societies.  I  consider  the  work  of  tliis  division  as  judi- 
ciously planned,  and  if  contiuuod  on  the  linos  which  I  projioso,  it  will 
place  our  botanical  collection  at  the  head,  as  it  sliould  bo,  of  similar 
collections  In  the  country,  if  not  in  the  world. 

During  the  past  summer  the  chief  of  the  division  visite<l,  by  my 
direction,  Kansas,  Colorado,  Xew  Sloxico,  northwestern  Texas, 
Arizona,  California,  and  Utah,  and  silent  two  months  in  the  investi- 
gation of  the  native  grasses  and  of  the  climatic  conditions  of  the  arid 
districts,  so  as  the  better  to  bo  able  to  grapple  with  the  forage  prob- 
lem of  those  States  and  Territories. 

THE  SECTION  OF  VEGBTABL2  PATHOLOGY. 

The  work  in  this  section  is  very  important.  It  covers  the  diseases 
of  jdauts,  their  nature  and  treatment.  During  tlie  last  growing 
season  agents  were  located  in  XewJei'sey,  Delaware,  Virginia,  South 
Carolina,  Mississippi,  !Missou7-i,  "Mi'.-liigan,  AVi-'Consin.  and  California 
to  investigate^ the  lilant  diseases  ]>(.'enlir.r  to  lliose  li.>ealiti(\s — n^.tably 
black-rot,  dowjiy  mildew,  ;tn<l  anthrn.<'i:'>r'j  of  tin •  grape,  root-rot  and 
rust  of  cotton,  and  pear  and  aT)ple  disrases.  Special  <ittention  lias 
be«m  given  to  tlie  hliffhf  of  the  Le  Conte  pear  in  southern  Oeurgia, 
and  to  ■prnch  f/flloif's  in  !!\laryla.p.!,  Delavrare,  and  other  States. 
While  successful  treatnienl  has  nt.-i  Ix  en  I'eaclied  in  the  former  case, 
and  the  cause  of  the  latter  is  s.liil  unknown,  vcvv  subslautial  7>roir- 
ress  has  beeu  ma'le  in  bo-li,  and  in  tlie  latter  there  i.s  promise  of 
highly  beneficial  develo])nie7its.  llistooso.>n  t*>  pp'^lirl  as*  t')  Ihe 
pear-bliglit,  but  the  ho].)e  is  avrakeiuMl  that  :i  remedy  ./an  be  f<;.uud. 

Within  "th*.^  last  two  or  tliree  years  a  most  di-^lrnciiv(^  <]iseaso  of 
the  gra])e-vino  ai>})eare(l  in  so\tlherii  California,  which  ijro7ni.v"s,  if 
not  checked,  to  (h^sti'(A'  uilerl^'  tlie  in'-^rhiclioTi  of  :-'!\-:t).'\^  in  |]i:;t  lo- 
cality.  An  agent  of  tlie  section  was  d;s])alciif  '1  tlLer,-  '.i^t  Juik*  \v-]io 
has  instructions  to  remain  <»n  llie  ground  iTnlviiniiely  tc,  ^-tudy  the 
nature  of  the  flisease,  and,  if  po<::il>le,  «lisc'.iver  .•  reia-e.y. 

In  all  these  cases  Ihe  w<>rk  has  c<.)iisisi.'.]  Ir.i'v;;  iy  ol'  li'  Id  e:::i:ei na- 
tions supplemented  v.'illi  r;icre-;--ci >]»;'»  worlc.  The  hu'-'r  l.as  given 
evi(]eTi(*e  that  all  the  dise^i.-es.  v/iih  tlie  exrcjriioa  v4"  the  ("  aliiVfiv.ia- 
vine  trouble  and  the  ]i('a<-ri-yi'll.)WS,  are  due  lo  ]'hiiii  para^Iii'S.  and 
from  the  evidence  now  at  hand  il  is  verv  iJi'oi^ili!./  ihiil  i\\  ^  t].,.  K-.-f 
two  are  causfnl  by  baetiTia  wliicli  attack  llie  h'-airhy  ]''an-.s  as  w.-ll 
as  []i()<i>.  lacking  in  n-aiui-ilv  or  vitalitv.  IvciMM-ixncrits  ere  I.'^-.it 
conducted  both  in  the  lield  and  in  the  laboratory  to  dolermine,  liovv'- 


rer,  the  true  naturo  of  tlioso  diseases.  The  immeiiso  lo.ss^os  cniiHOfi 
y  tliem  justify  the  iimplest  exi^CDclitures  in  seeking  their  natures 
ad  devising  a  remedy. 

DIVTSION  OP  ECONOMIC  ORNITHOLOGY  AND  MAMMALOGY. 

Two  distinct  lines  of  rescarcli  tire  carried  on  by  this  division:  one 
ievotcd   to  the  study  of  certain  si)ecies  or  groups  of  species  \vhk'li 
are  harmful  or  hcneiioial  from  a  directly  economic  stand-point,  and 
particularly  from  the  farmer's  jjoint  of  view;  tlio  otlier— ^equally  or 
even  moi'o  important — a  study  of  the  fundamental  facts,  ])i'inriples, 
and  laws  ^vhicli  undorli(^  th(;  ])r(:^sent  geographical  distrihutioji  of  lifo. 
The  primary  object  of  mapping  the  geographical  distrioulion  of 
species   is  to  ascertain  the  number,  position,  and  boundarirs  of  tlio 
famial  and  iloi-al  an^asoL*  the  Uiiit-.»<1  States,  aruas  vrliicli  iv.\-  lirt^'d  by 
nature  f<'>i'  the  life  of  certain  as5=^ociations  of  auiinais  rmd  plaids,  and 
whicli,  roiisequently,  luv  adopbjd  for  tin*  growth  (.»f  ccr't'iiu  v«gi'tablo 
products  and  for  the  su])port  of  certain  kinds  or  breeds  of  su.)i'l:.     The 
results  of  thissUidyoL*  tlie  natural  lift  (itra.sof  lli«c^  couiiti-y  ar-;  ol  tlic 
ntmost  value  to  practical  and  experimental  agricultr.rt',  anl  are  so 
intimately  related  to  the  work  of  the  experiment  statiuns  Ihat  the 
inves;! illations  of  the  latter  can  not  b(»  fully  utilizol  v.'ithout  a  knowl- 
edge of  llio  m.;re  i-iii)';riaiit  facts  wliich  the  stiivly  of  geo.-raphie.ii 
distribntion  afi'or:Is.    Tlie  workof  inappijig  thedi^tribuli()iu>f  sjx  ei-.-o 
has  reccMVud  as  ViUich  aitenti(.)n  as  l!iu  limiteil  funds  a.t  cnmjuand 
wonl'l  T»«M'mit.     The  !ii:.»st  iitiporb'int  work  in  tliisliiH^  li.-is  lici.'ii  a  sys- 
tematic lnoli.>gicalex])loratioii  of  an  area  of  about  ri.ouOscjv.ai-ciniles  in 
oxtont  in  Ari?^on<i.     Tliis  exploration  was  coiuiuetcd  by  Dv.  ^^lerrlani, 
Cliief  <-»E  tlio  Divisinn,  assistrd  by  3Ii-.  Venion  Bailey,  lii'ld  a.L;eni,  an<l 
result* •(!  in  tlie  discfv.'ery  ol*  iii«iny  snecics  new  to  science,  and  iji  tln^ 
acquii-iti'»n  of  many  facts  oi   econc^mic  conseqiiejice.     li  w.-is  (!'..']n(.):i- 
rate'l  tijr.t  ccniT.l-i''  ;'/*cord  t.'xists  between  the  distribiiti'.-n  of  ani- 
I      Is  and  j»li!nlsco\'r)'..-i1  by ])bysiogra[)ljicjd  conditions.     Tliel.MjuMd- 
,es  of  tlieiLr(;as  inbiibited  by  certain  associations  of  sp".-iiv;  ,>r  l)ii-,r; 
id  mannnals  and  i'e])lil'-s  v\'«'r;i  f<.)nnd  to  coinci<le  witli  on:.;  aii'/iii-'r 
d  with  tiio  bounl.»]-!es  of  tire  ;i!\*a:'.  inlialnte^l  by  ci.rt;«in  sj>ecirs  sl- 
ants.     Tbo  kn<»\vle'b;v  (.)i  this  fact  emphasizes  Ib.e  imj/ortance  ;.)r 
study '.^f  tlie  il')ra.  of  l:  region  in  connection  wiili  the  study  of 
fauna. 
In  tlio  iivst  lin-'  of  v/ork  ir.ay  bo  noted  the  c«»mpllaiir.:i  iuu\  pul;li- 
a  of  th^' biil'di'L  on  vh"  r]i\i;-ii.di  span'ov,',  a  v-'lMniot^f    ;:..;>  (.c- 
Xl  pages,  the  di  niaiid  f-.^r  which  was  so  great  tli-if-  ilionsajids  -.^i 
[cations  for  it  v.ei-o  rec-ived  in  a'lvancerd'  it;  pu'olicat  i(;n.     Ab 
rfi  so  short  a  tirae  has  elai»sed  since  its  ap];eaj'ar.';:.,  t^.w^^  ..)!'  jis 
effects  are  visii>]e  ah*e:idy  in  IIk^  successful  .-iVorls   i'or1';  =  '  •■  - 
on  and  extermination  of  tho  span-ow.     The  study  of  the  food 
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of  crows  continues,  «iud  a  bulletin  will  be  ready  for  distribution  be- 
fore the  close  of  another  year.  A  full  and  copiously  illustrated 
bulletin  on  hawks  and  owls  is  nearly  ready  for  the  printer.  The 
collection  of  stomachs  of  birds  believed  to  affect  agricultural  inter- 
ests now  number  10,075.  More  tlij),n  3,000  specimens  of  birds  were 
received  for  identification  between  January  1  and  October  1,  18b9. 

DIVISION  OP  MICROBCOPY. 

Tlie  work  of  this  division  is  largely  in  the  line  of  original  micro- 
scopical investigation  of  food  stuffs,  including  the  condimeuts  of 
commerce,  and  in  preparing  microphotogi*apliic  illustrations  of  pure 
food  products  and  of  the  adulterants  used  in  them.  The  teas  of 
commerce  have  been  the  subject  of  like  investigation.  It  is  found, 
it  is  claimed,  that  the  leaf  of  tlio  tea-plajit.  has  marked  characteris- 
tics not  found  in  any  of  the  i)]ant  leases  used  for  adulterants.  An 
extended  investigation  has  been  made  relating  to  the  color  re-aetions 
of  the  pure  native  olive  oil  from  California,  and  of  its  adulterants, 
such  as  cotton-sjod  oil,  oil  of  sesame,  oil  of  ])<)ppy  soeul,  and  ]ioanut 
oil.     It  is  claimed  that  there  are  very  marked  color  diiicrejices. 

THE  TEXTILE  FIBERS. 

I  liave  given  mucli  thought,  shi03  assu^ning  my  rluties.  to  the  sub- 
ject of  fil)ers,  a  subject  wlio.':^^  im])ortance  cjin  not  be  (n'er;»s(i mated, 
and  I  have  found  a  wide-spread  interest  in  tlie  matter  of  a  promo- 
tion of  the  cultivation  aiiH  manufacture  of  ilax,  jute,  and  ramie, 
and  other  textile  fibers.  The  rori'espondence  of  tlie  Departjuent  on 
this  subject  has  become  very  large.  In  tli(^  States  of  Indiana,  Illi- 
nois, and  all  the  Xortlnvesl,  liirge  aniouiil.s  of  flax  are  raise<i  for  the 
seed  alone.  The  qu(?stion  now  is,  can  not  the  rib.i'r  be  utilized  also? 
While  the  cullivation  of  jute  and  raini^j  can  hardly  l;e  classed,  as 
yet,  l)eyond  the  experimental  sta.^e,  enough  has  bi/en  grown  to  jus- 
tify the  belief  that  in  nu.»st  of  the  Souihern  States  they  can  be  pro- 
duced in  abundance  and  of  go(xl  uualitv. 

The  question,  therefoi'C,  is  not  so  ]nuch  whether  this  country  can 
produce  all  these  fibers  as  whether  tlie  farmer  can  find  a  market  for 
tlioso  he  mav  produce.  The  maiuial  labor  heretofore  necessarv  in 
the  sej)aratioii  of  the  fiber  from  the  stalk  has,  iji  competition  v/ith 
the  cheaper  labor  of  other  countries,  ]*endorcd  it  impossibU)  for  the 
fi])er  industrv  here  to  maintain  an  e.i-onomic  standing,  and  our  oidv 
'lope  lies  in  tlie  invention  of  decorticating  machines  th.ar-  shall  take 
the  dry  stalk  or  the  green  cmo,  as  the  case  may  i)o,  and  produce  the 
fiber  in  one  or,  at  most,  two  ojx'rations  in  a  short  time  with  a  mini- 
mum of  cost  and  without  theprijuitive  manual  labor  incident  to  the 
rotting,  breaking,  hatch eling,  pounding,  etc. 
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Within  tho  last  five  years  the  mechanical  geiiiiis  of  both  conti- 
nents lias  Ijeen  directed  to  the  invention  of  niacliinoi'v  to  acconi- 
plish  tliese  results.  It  is  claimed  empluitically  tliai  tlicro  ai'c  oiie  or 
more  such,  for  the  rendering  of  flax.  Several  machines  and  pi'oct^ssos 
for  tlio  rendering  of  the  ramie  fiber,  whicli  is  far  more  dilli(mlt  than 
that  of  flax,  are  claiming  public  consideration,  but  Ihc  tcsl.s  of  their 
efficiency  at  this  date,  as  re})ortedto  tliisDepartnioiH,  liiiw*  not  fully 
demonstrated  their  economic  success.  Still,  tliov«*  h:is  hnni  such 
substantial  progress  made  in  the  last  five  years  that  vre  si'i*ni  to  bo 
apijroacliin^  the  solution  of  tho  problem. 

Seeing  the  importance  of  this  subject,  I  have  tak'.-n  advaiitage  of 
the  presence  at  the  Paris  Exposition  of  a  g^'^ii^h-^^i^-i  vrrs',^]  in  this 
Bub-ject,  and  have  commissioned  him  to  invesli^^ato  all  th»'  fiber 
machines  on  exhibition  there,  to  visit  all  the  flax  auvl  L.iiip  growing 
countries  of  Europe,  to  examine  th'j  flax  machiurs  in  opoi-.-ilion  and 
the  ramie  machines  wherever  tested,  and  to  re])ort  ther-jon  I'uUy.  I 
am  seeking  for  information  from  every  quarter  likt-ly  to  ^iv.'  it,  and 
•to  do  all  tliat  can  be  done  to  i)ronioto  an  industry  lli;;l  will,  if  suc- 
cessful, save  to  this  country  S'20,000,000  annually.  a:id  v.-hich  may 
take  the  i^laco  of  raising  of  wheat  and  other  cereals  iji  Slntcs  wlnu*e 
their  ])roduction is  not  now  profitable.  I  sluill  ask  f ro-r,  ( '  .n-iv <s  an 
appi'ojn'iation  to  enable  me  to  ijrosecute  a  more  exU'iiUL^L  in\ci;tiga- 
tion  uf  this  subject. 


AQRICUIiTXJRAL    EXPBRIMBNT    STATIOZ^S    AND    OFFICS    O.F   EX- 
PERIMENT STATIONS. 

As  a  ^rent I'al  agency  for  the  agricultural  experiment  stal  i<  »ns  of  tno 
country  established  by  act  of  Congress  it  is  the  duty  of  ihi'  ]):']>art- 
ment,  throujjcl^  ^1^'-^  ^^^^'^  ^-^^  ^-M^^^*^"^^'^^'^  stations,  to  iuflicii!;^  Htios  of 
inquirv  for  the  stations,  to  promote  the  co-ordination  of  ilicir  work, 
to  furnish  them  needed  advice  and  asisistancc,  and  to  (rolljili.'  and  pub- 
lish the  results  of  their  experiments.     To  this  end  it  <;v.nvln'.''.>  a  largo 
id  incr.jasing  correspondence  relating  to  thi.?  scicnii!!.'.  j^launis- 
trative,  a:nl  general  interests  of  the  individual  stations  c,  id  llic  on- 
rprise  as  a  whole.     Its  representatives  visit  stall- »ns,  agricultural 
llegesi,  and  kindred  institutions.     ItcolN.'cts  statistics  an:l  nther  in- 
fermatic)!!  regarding  agricultural  science;  coni])iies  ivsnlts  of  iinjuiry, 
stand  present,  in  this  countrj'' and  in  Europ*'.  Aviilch  luc  grtarly 
eded  and  earnestly  called  for  by  the  station  workers  and  otliersin- 
bed  in  agricultural  science,  and  i)uts  the  result  «)f  si.i^.icn  worlc 
practical  form  for  general  distribution  in  far'aK-rs'  linildins. 
JPot  the  ensuing  year  this  oilice  needs  means  ]>ro])ori  iona-'.:  to  Ihe 
ng    demand  for  the  enlargement  of  its  \/ork  in  iill  the  liiu*;^. 
fd.    including  especially  the  collating  of  frnits  of  exi-'-i-'Tic.'  aivl 
«cr  them  available  to  the  stations  and  the  agricuilurc  uf  tlio 
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country,  and  llie  promotion  of  inqnirios  of  /[general  importance  in 
comurtiou  witli  the  stations  in  diflt'orent  sct*tions  of  the  land.  With 
other  Hues  of  inqiiiiy  the  stuily  of  tlie  far-roaching  problems  relating 
to  tlu>  food  and  nutrition  of  d<.)iaostic  animals  and  of  man,  and  the 
systematic  investigation  of  our  soils  already  begim,  in  accordance 
with  s]>ocial  provision  by  act  of  Congress,  should  bo  undertaken  on 
a  broad  and  scientific  basis. 

Tlio  development  of  the  experiment-station  entorpriso in  this  coun- 
try is  a  noteworthy  illu.st ration  of  the  roa^liiiess  of  the  Ainoric-an 
people  to  grasp  and  to  utilize  new  and  valuablo  ideas.  Beginning 
only  fourteen  years  ago,  it  has  grown  out  to  tho  farthest  limits  of 
the  land,  enlisted  the  best  colleofos  and  universities  and  tJieablost  in- 
vestigators, and  si'L'urod  botli  Stati?  and  nationjd  resources  for  its 
mainteiiaiicc.  It  now  employs  nearly  four  hundred  workers  "to 
pronioti'  agrieulture  by  sc-ifntiilc  invostiL^'itiouand  experiinent/'  and 
to  (litVuse  as  well  as  incivast'  tlio  knowhMl.uco  wliicli  inijjroves  farm 
pra<'iic«'  ;ind  clc'Vatcs  farm  life.  It  has  the  f.-ivor  of  a  gn.'at  ai*niv  of 
practical  farnii-rs.  to  wliom  it  has  already  l)ro;ight  subsl:iiilial  bi-ne-* 
fits.  Tin;  (^x|)'*rif'iK';.'  thus  fargaiia'd  (^vinces  tin*  wisHomoi  Cv>iigre.<;s 
in  disirihiiiing  th«' work  tlirou.-^Iioiit  tlu»  ('(nintry  v.'liere  it  niav  bo 
a'la])tt'd  to  till'  wants  of  tin*  vari«>us  seetioiis,  and  plaeiiu^  it  in  eon- 
ncv'tioii  witli  iiislitiitions  of  learning  which  arr»,  in  g(  n«'ral,  lab(jring 
fallht'iiUy  to  ruilill  llio  ti-iist.  inipi>sv»l  ufxni  tlioin. 

C'rudily  andniislak'-s  arc  luTi.'  ami  llirri*  ;Lp]);ir.*nt.  l>iit  tlip  •^•cn- 
eral  c!l'«>rL  of  tlic  s Unions  L(.»ward  llic  grcal'.st  iis:'L'iihicss,  tii.*  wise 
action  of  tire  Associii'ioii  of  Ann tI can  Aj4.-i'i<-nJinral  Colic '.^I's.-i ml  j^x- 
pcri]ii»'!il  Stations.  1  ii-'  conlial  supjhJi'L  nl*  tin*  ocoplo.  St^itf  li'.:i.'-:]a- 
tui'csand  CV>n.'j:i'iSs.  aii'l  Un.'  pnicti'^al  r-'-iiits  ahvady  o!)(:urnMl,  ipi_ 
ply  iliat  thr  Xationnl  (.r<ivcrnment  lias  niadn  no  mistake  in  ujni-.-r'iak- 
ingtliis  cntcrpi-ist^on  a  lar;^^'.'r scalethriTi  lias  Ih^i-n  adeinpti-d elsewhere 
in  tin;  world.  At  tin- s;ii'.n'  tiiii'Mve  should  I'cnieniher  lliat  oiiaIi(y 
more  ilian  nniirnitudc  d«'cid.  s  tln.^  value  c)t'  cvei-y  eH{..vj)i-is..,  ;i;i.]  \]y>[i 
tliis  (snc  can  attain  lis  liiL-'Ii-'sl  succ<.'SS  (»nly  in  ])ro|!orr:')ii  as  ;]i,.  hjws 
which  nndrriie  th'^  practi<-c  of  aLrriciili  iirr  an*  o.iscovoivd  ami  niado 
a vai la ?)!'.»  to  the  praclical  toilers  f.»f  t!i-.'  farni. 

FORESTRY  DIVIQIOIT. 

Only  wry  slowly  j^.re  our  people  i)e.uln;;i:i;i:  to  r-alizc^  ihai  our  nat- 
ui';'.!  I'oivst  i-tvsourv'cs.  snbje.-te.ij  to  wastri;;!  ja'-.inJs  am!  n:ij,i-f). 
ti-cled  ana  ins!  t!ie  ravai:-  <  n\'  jiiv  and  oi  h-  [■  .j-.^,  j  ;■,.;  ;\-..  a-^;!  nrie^^  ■  y^^ 
li:il)le  to  di*:e)'i.,raiio]i  if  :\'.,t  e>:ljausrion.  al  !:o: ;::";.  ,  aj- ol,.  Lv  ;  -i-.  .,, 
]ili.';:i  i'.ii  of  orop^r  n:ani'.;;"<  nient  «tL' yield'ng  c  •niin-ril  cr. >;  :■•■  ,if  \-alii. 
al»le  y-iat  -i-ial.  I'lind  lo  the  experjenco  i.f  ■  ■iii-:- naiieas.  w/.  -tuvM 
\-:\ '-A  !?y  t/XjierieTice  at  lioiii!' tiint  i  h"  coaii^iMii  o;'  oai*   wat"--   i    .rio 

tnd  rivei-  sysN-insis,  to  a  hirge  extejit,  l::lliu-ncv.L  by  a  couvUti^^ji  of 

.nv|','-.v!t  areas. 
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Forest  Tnauftgement  untler  existing  circuiTistaucos  doos  not  ntd-ir-t 
)l1vate  activitj^  and  it  wcmld  sooni  to  bo  the  duly  of  the  Govd'ninciit 
io  assume  a  more  definite  supervision  of  such  forest  arocis  us  are  M  ill 
)wnecl  "by  it,  and  as  occui)y  a  position  of  importance  iu  tiiu  re^iiiu- 
ion  of  Tvater-fiow  and  of  other  climatic  conditions. 

The  relations  whicli  those  forests  hear  to  tlie  water  conditions  and 
river  systems  of  the  Ro(rky  Mountain  region  and  to  the  ])-i'c»fi!.  j-is  (»f 
Ji'igation  iu  tlie  arid  lands  is  a  matter  for  grave  considi 'ration. 

A  furtlior  practical  worlv  woidd  consist  in  expcrimenlin,:Li:  as  to  the 
possibilities  of  reforesting  the  now  treeless  regions  of  onv  country. 

This  division  was  designed  to  serve  as  a  harcaii  of  information  in 
regard  to  tin*  forestry  in'u*v(».sts  (jf  the  ouiitry.  Its  w^iri'  in  tli:*  Ik?- 
giuniii^  \vas  naturally  lonlative,  and  th(^  information  conhl  only 
be  of  a  goii<-»nil  character,  liaving  in  view  primarily  tlic  t-n-ation  of 
I  more  gCMieriil  interosfc  in  the  subject.  With  the  growth  (;!"  in!  c^rest 
in  forestry  and  a  hi'ttcr  understanding  of  its  usefulness  and  <lt'sira- 
bility,  the  information  asked  has  ])ucome  morc^  s})ec-ilic,  and  to  sup- 
ply tlii.^  hetlcr  facilities  are  n^rded.  AVc  must  bo  abh»  to  sup[>ly  in- 
'ormatioii  as  to  the  present  ext(.*nt,  location,  and  condition  (»i"  foivst 
irees,  tlieir  j)res<»nt  yield  and  future  promise,  tlie  ])ro',»;i\'Ss  of  <l«*for- 
jstatioii  by  various  ageik'ie:^,  the  i)rogro.ss  of  r;'forestati(.)uby  priv;ite 
mteri»risv,  and  tlie  bearing  v.diicli  tln'so  ])roe(-',ycs  havcnipon  lumber 
nipply  as  Well  as  upon  the  country  at  large  We  are  at  pn'St-nt  V\'Ith- 
)tlt  detiiiit*.*  knowledge  (;1- tin*  exti'Ut.  location,  and  direct  or  indirect 
ralue  of  tin-  forest  property  wliich  has  remainecl  in  the  hand.s  of  the 
jrein-^ral  Government,  much  less  of  the  forest  condition  of  the 
country. 

Statistical  information  of  this  kind  can  b(?  had  only  by  mt  ans  (»f  a 
iiorouLcbly  organized  canvass,  with  ample  a])proin'iaiions.  Tii.*  di- 
srisioTi  li''-=  h« 'ret  of  ore  had  to  confine  its  work  mainly  to  Siij'j>!yii»g 
mch  iui'^r  mat  ion  as  couhl  bo  gained  by  si-j.'ntilie.  slud:-.':.  i>y  :.!;.-.  v- 
I      ion,  b»y   ct.>nsulting  the  literature,  forrign  and  doTU'-.-Mie,  (■:■  tlu^ 

ibject  'vvitli  the  view  of  advancing  our  knowledge  of  h;:'.'>:  rii;i!>;!'j;{*- 
nent  and  forest  planting,  of  the  life  history  of  our  trees  and  of  iii(« 
propertif.-r  of  their  timber. 

The  l.;iob)gical  studies  and  the  investig.it ion-i  into  the   ii-chiiie.-il 

operties  <ji'  <jur  timbers  luivo  been  continufil.  a.nd  the   i-ahii'*.;::'*:! 
some  of  t!ie  m«>nographs  relating  to  ti:-*  life  liistory  (4   :nw  :;:.-;• 
••njwrtaiit  conifers  is  conteniplatt>d  within  i  lie  yi-ar. 

The  relation  of  vari(/us  indusfrir.s  to  f(»rrstsu]);>llv.";];..-i-,  ;:.■  "j  .\]:\''o 
subje^-'t  of  iu<|uiry,  esTjecially  that  of  the  cooperage  inda.-.try,  ;:i..l 
I     T ia  tri  ■  » i » T^ '  i  ^' J » :^'*  > 1 1  n  i  a  n  u  f .■  1 1  •  ( u  r e. 

T.       iniportaiit  (luestion  of  suhstituting  metal    irjv  \.-i)m.;-.:i  -.;,.f., 

ed  of.  in  r»ulletin  Xo.  i  «•!' ihis  dlvisi»)ri.  has  reOi.-i'.^  d  .;.i/:it  :..;N;i 

eration  in  Bulletin  Xo.  :].  publislif.l  rh:.^-  y.ar;i«^p  ^>y^-]'.r.\,..-  \-y 

i  of  aiA  inquiry  into  the  prautic.al.>ili:y  of  t^uch  saLsLlluuo.L  and 


I 
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tlie  extent  to  wliicli  it  lia«  taken  place  in  this  Jind  foreign  o 

tries. 

A  full  report  (^n  this  subject,  w'Aa  addiiio:!.-;!  inforiiialion  rog 
ing  tlio  x^rogroHs  of  tln)  inctliods  and  a])plication  oi  wood  i>rosor" 
X^i'ocL'Ssos,  is  ill  proi^aratioii. 

Tlio  provi.'ii.m  of  the  law  v/liich  calls  f:)r  the  distribution  of  j: 
niatc-rial  could  l>n;  salL-ilied  only  in  a  vorv  liniited  way,  in  projJOi 
to  tho  limited  appropriatioiis. 

The  collection  of  information  naturally  leads  to  the  collect io 
material  from  w^jiich  Inforiiiation  niav  bo  derived.  Attention 
therefore,  been  given  to  t lie  establishment  of  a  colli'Ction  of  f( 
botanical  specimens,  the  absence  of  which  has  been  a  long-felt  d 
back  to  the  work  of  the  division.  In  addition,  a  tolerably  coni] 
collection  of  forest-tree  seeds  has  been  gradually  brought  tog(^t 
which  i:>ermits  the  control  as  to  kind  of  seeds  purchased  and 
vents  the  danger  of  substitution. 

The  library  of  reference  books  in  forest  literature  of  this  and  o 
countries,  although  by  no  means  C(.)niplete,  has  also  b(?en  onlar 
so  as  to  make  the  facililiesof  the  division  for  the  student  of  fore; 
in  that  respect  at  least,  what  tluy  sliould  be,  the  best  in  the  com 

The  magnitude  of  our  forestry  interest  is  best  repi'esented  bj 
statement,  based  uiu^n  the  Ix'st  authorities  avail:iblt\  that  our  ] 
ent  annual  forest  ivi'osluclion  amounts  to  ii>7uo.()iX).0MO,  a  iigure  w 
it  scjems  likt'lv  could,  l>v  iu<licious  in-mri^»?ment  of  our  presiMit  fi 
area,  l>e  mairiliiined  iC  not  exc(»e«lcd  without  im[)airment  of  the  c 
tal  from  which  it  is  derivi'd. 

DIVISION    OF    GARBSI^S    AND     GROUNDS,    HORTICULTUHB,    ] 

Tlie  duties  of  this  division  consi.^t,  ]»ai-tly,  in  ket.'jung  iu  pr, 
couililion  xhi'  roadwavs,  walks,  tree's,  and  cro])S  on  tiie  f(.^rrv  acr< 
reservation  known  as  iiie  (Ji-ouuds  of  llie  Agricultural  i)e]»:irtni 
the  managemojit  and  care  of  tin-  plants  in  tlit.'  couservatori;  s,  ])r( 
gating  houses,  and  oihcr  glas.-  t-truclure^:  U\'j  ir.t  nvii:rt './U,  pr< 
gation,  and  culhii'i:  oT  (^conoiaic  or  us.ful  plants,  and  ']i».-  (.i!.;;rib;i 
of  such  phuils  in  loc:tUl:t.^^  wlit^rc  climatic  and  other  con  .in  ions  s 
favoi'abie  to  Ihcii*  gruwlli. 

The  main  feature  of  iT?o*rrj:t.  in  the  ornamental  ]>ortion  of 
grounds  is  the  method  enipi^  tycn  in  groiij  ilng  trees  tiv.d  :■  Iirub.s.     Ti 
are  arranged  in  strict  ac."(a'd:mcc  wllli  a  botanicid  idiis.>iijcatioi 
tlu'  same  time  securing  laii'N*"ii.'e-g;;i\leTung  eilVct. 

Tlie  ]>oriion  origiuMliy  s<,'t  ap:irt  Toi*  out-door  pi'onagatiou  jvnd 
gardcniiig  purposes  has  beeii  Jibridged  by  the  erect! ir-ii  oT  buildiri'j 
accommodate  the  increasing  opi-r.-itions  of  the  Dej^irtiUL-nt:  co 
(luently  tin?  testing  of  new  vjiriflics  oi"  fruits,  loinw.rly  a  proniii 
feature  in  tuo  w^ork  of  this  division,  has  been  viriuaily  abando: 


■  groandB  also  militates  against  tlie  accn- 


re  refer  to  the  rocommpaLlrttion  made  cJainvl'eri?  in  tliis 
aril  to  tlii>  Arlin.^^011  ostnfe..  Th.-  work  ol'  twtin;^'  t!i";.D 
-of  fniits  is  too  iiuiiiti-taiit to  haTOhceniilioM-wl  t.i]ap.=i'. 
■e  rcsmnc'l  at  tlio  earliest  iiiniiicnt  practiciiulo.  iiml  kii{-!i 
of  tho  rjOO  acres  of  the  Arliuy:lon  estati:  as  ia  olsowlu'i-e 
.ilil  enable  tho  Dopnrtmciit  to  ivsumo  ita  work  iiudfr  tho 
)le  circumstances. 

[jagation  of  plants  iiitentli-^d  for  distribtif  ion  a  distinction 
■ecu  those  ol'  mero  oi'ii<i]nciiiiil  value  and  those  that  rep- 
niic  products;  therefore  tho  introfinctimi  iwA  \n-o\\iv^a,- 
alties.  of  plants  whieh  aro  eitlirr  nvvr  or  Tavi,-,  so  Via-  us 
.6  valuo  of  theii"  prodnets,  or  older  variotira  which  i.'i.m. 
;lves  for  particular  purposes  for'n'hiohtliC'ii-  extensidii  is 
rablo,  are  the  important  considerations  whicli  {govern 
1  this  line. 

requeHts  for  plants  ard  nnliniitoil  as  to  kinds,  the  Dfpart- 
ca  tho  proTO^tivc  of  tho  si'laetion  of  anch  as  mav  bo 
^o^•tain  hicalitieK.  In^Lis  discrimination  tlio  rcsiiU'.s  of 
with  former  iutrodiictions  and  distributions  are  liuly 

Ics,  tlio  records  of  the  Department  show  that  the  ffenua 
of  reputed  anti-malr-rial  value,  can  not  witlistand  tlie 
ih  of  hititndo  20°.  Thoqnhnne-beiin'iJijCinL-hoiiji.m  Jiavo 
.rieil  throughout  the  Stale.^  that  localif  ics  wlicrf  I'urtlier 
llyuinipccssaiyare  now  well  defined.  The  same  tests  have 
vith  the  tea  plant,  tlie  coffee  plant,  with  olives,  Jajinu 
.  ]>ine-applc9,  etc.,  Bn  that  tho  climatic  cnnditiouR  for  tlieir 
iituro  aro  sufficiently  known  to  guide  the  Uepadment  in 
istributions  of  Ihe.-^e  plants. 

purpose  of  the  Department  is  tlint  of  introrlueinr*.  oras- 
itrod action,  of  new  or  but  lii[k>  Iniowu  nuefiil  plnnts.  it 
[■ved  this  purimse  wlien  these  plants  have  eitluT  merhi  d 
:of  caltivatnraorhaveproved  tohefaihuvriiinthefiirmiT 
.rthcr  propagutiim  is  t:iken  up  by  commr-rcial  growers, 
■ply  all  demandy,  so  that  the  service^  oi'  the  DepartnuMit 
r  important  in  that  particular  plant,  and  its  means  can 
snd  employed  for  other  purjiose:-;  of  a,  similar  ehiirar'ter. 
?mands  uro  constantly  received  from  ri'sidonts  of  tho 
.ateaoC  this  country  for  all  kinds  of  tropi'-iil  plants,  niauy 
en  if  a  suitable  chmatc  is  founds  for  tiieir  yrowth,  can 
cd as  oniamentat  plants:  btiE  useful  plaiil .-of  this  nature, 
vauilla,  the  chocolate,  .ind  oUil'I's  of  similar  habits  and 
stributedto  some  i^xlunl  I'or  trial:  but  tho  portion  of  this 
my,  suited  to  theso  is  very  limited  indeed. 
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SEED  DIVISION. 

The  (.listrihntion  of  soo<ls  to  exporiniont  statious  and  agricultural 
colb«gi^s  liJis  now  become  an  important  2)art  of  the  work  of  this  division, 
an»i  tlio  wisdom  of  tliis  course  is  so  apparent  tliat  the  policy  of  placing 
seeds  of  new  and  prcsiimaLl}'^  valuablo  plants  at  the  disposal  of  the 
oflicers  of  these  inslitntions  will  be  sedulonsly  adhered  to.     From 
tliem  tlu^  D'.'])artment  inay  roasonaidy  anticipate;  ;^ettin^^^  sncli  reports, 
int'Iudhig  sucli  data  as  the  date  of  sowinu^  or  plantin.s^,  the  time  of 
niatnring  and  harvestinj^:,  tlie  qnantity  of  seed  planted,  Ihe  amount 
a]id  qnality  of  the  product,  tiio  character  of  tlin  soil  and  climate,  as 
will  enable  tlie  Department  to  arrive  at  reasonable  conclusions  as  to 
the  relativti  value  of  sc^eds  so  furnished,  so  that  we  may  then  bo  more 
certain  oL*  fiirjiishiii^^  to  our  farmers  in  the  various  sectiims  repre- 
sented by  these.!  inslitui  ions  the  seeds  best  adapted  to  their  wants  and 
most  certain  to  insure  them  ;>:ood  returns. 

With  a  vif'w  to  securin.t:,^  the  best  seeds,  I  liavo  made  a  departure 
from  the  nieth'nls  lu^retofore  in  vogue  by  engagini^  the  services  of  a 
special  ai::ent,  wlioso  Avh.olr^  dnty^it  is  to  visit,  personally,  ditferent 
sections  of  tlie  country  and  inspect,  as  far  as  p(»s.-;ible,  the  product  of 
seeds  oliVred  to  tlie  Department ,  and  to  look  up  such  as  seem  to  ]H:)ssess 
S])e''i-.« I ly  d"sirable  characteristics.  TluMV'ork  doui*  in  ihis  lino  has 
mor^*  1  hail  iuslili«'d  tin'  ('xocdiencv  of  undcrtakiuLr  it.  1'iie  results 
vrlii'-h  ma V  b<»  secured  l>v  wis  ■  'lissemination  !>£  seeds  are  of  G:reat 
vain.'.  !'y  1 1 1»*  substitution  of  suptTLor  varietii*s  for  such,  as  have 
l)ec')ini'  d'*t;>rLorated  or  disease-1.  and  by  the  iatroductiim  of  the  seeds 
of  ni'vr  plants,  tlirouL^li  ilic  cultivation  of  whicli  the  rescmreos  and 
wealth  <W'  our  ]>( oplc^  nmy  b;.^  lavL;-«'ly  iiierfased,  tlie  jn'oducers  of  this 
count  i'v  can  no!  fail  i^"*  ve-.m  verv  Lcreat  b-ticfils. 

The  distri!)Uii')ji  of  s-. .ds  iluriiii^  tli'..'  pi\!scnt  admiuistration  has,  of 
course,  ii(.>t  bi-eu  viM'y  cxL«Misiv(»,  as  tliis  covers  the  season  of  least 
aoflivity  in  such  work:  but  the  distribution  of  v\'intHr  v.'heat  has  this 
year  b«';».i  <^^really  increased,  an<l  lias  /ittaincd  that  ]»laco  iu  the  full 
dir-1  ri','"i;M"n  wliicli  its  cv-Jdi-Jit  iiupiirtaiic.'  warrants.  I  wish  hero  to 
emph.'i.-i::r-  •]::'  iirc(-:sii.y  of  ch.»<(f  ol.l^erval  i;)ii  of  ib.e  pn^lucLsi^f  those 
comi;i":«"s  wiiicli  counxi';  with  ours  in  I  !ic('e]-<\d  mark* -ts  of  the  world, 
aiiM  <'f  procvU'iii.^' from  1  ijnc  t'.>  time  for  <'X]KM-iment  and  analysis  in 
thi:'  ■•':iii[-.  ry  ib.e  scr-ds  of  such  vai'i(.'(i'"'S  i,':'0vrn  abroad  asse.'intcj  liavo 
si;  ■'•'n!]\  «:;'.-! I. -inh'  (,i:a!ii ics.  The  vast  »'x|.'ut  c/f  this  country,  Avith 
its  •_:!■■■. I !  \':;ri"t ics  ol'  .'"il  aiio  cliniai's  juslitiis  tli«-  belief  that  there 
is  :i(»  <'■•!•'.'::!  .:.■]••  )'.vn  abj-ofscl  w'l'ii  Ii  rau  u«>t  bt- «  '[ually  Well  U'l'own,  and 
*'vli''':l  i  =  i^.j'."  j\--.i|.  iii  y-wii.'  ::'.'ct;<)ns  of  this  ci^untry.  In  ]>U''suantH*  of 
'hi-.  ci>:is;.i'  ralioji.  1  havi'  c:-iusi  d  to  be  ]>urchasi.Ml  a.  suitable  quant  it}' 
'.f  ;;',;■  sajM':'!')"  n-]';j;'i:'.s  of  v/lieat  t;'rown  on  the  slioj-esof  the  !\Iediter- 

•;n:i  •ill.  v.  iii-'h  VnI-!  'm»  cai-efully  t«»ste'l  and  Judiciously  distributed 

y'*h  d'j'*  refei'eii'*:*  to  conditions  of  growth. 
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In  tills  connection  I  may  state  that  especial  care  is  Ix'iug  taken  to 
discriminate  in  the  distribution  of  all  seeds  accordini^  to  tlie  varying 
conditions  of  soil  and  climate.  In  the  face  of  incroasin^'  c-omix.lit  i(  m, 
it  becomes  necessary  that  we  should,  in  additioji  to  advantr.ires 
aflForded  iis  by  cheap  lands  and  facilities  for  transporUiii(.)n,  strenu- 
ously ^uarfl  that  guaranteed  to  us  by  the  superior  excellrnce  uf  our 
products  to  those  grown  elsewhere.  This  can  only  be  dc)ue  by  con- 
stantly scH'kin.i;*  out  the  best  Uiat  there  is,  and  securing  its  dieseiuina- 
tion  in  sections  of  iJiis  country  where  it  can  best  be  grown.  This 
excellenco  must  moreover  be  made  so  apparent  as  to  be  undis])ulod. 
The  tinio  lias  come  for  chemical  analysis  to  aid  in  dcli.Tminiiig  the 
relative  value  of  cereals  whoso  merits  on  iho  market  Jiave  hitherto 
been  iisiuilly  determined  simply  by  the  eye,  and  for  this  reason  1 1  rust 
the  Cli«*inical  Division  may  be  so  liln'rally  <Hpupi)ed  as  io  enable  this 
Departmont  to  carry  out  a  caicful  comparison  l)L*tvre:'n  hoiui'-grown 
and  foroic!:n  grains,  proving  conclusively,  as  I  belif-iA  r  <\\r\\  a  ti-st  will, 
the  sux>eri(>rity  of  our  cereals  for  milling  purposes  ovt^r  tlio^^e  grcjwn 
in  competing  countries. 

The  employment  of  a  competent  expert  is  (;0iitrni|>lated  in  onhv 
that  this  Department  may  be  enabled  to  exercise,  iji  relVi'i.'iiee  to 
cereals,  tlio  sanv>  duty  as  to  inspection  and  iiomenclatun'  (.»['  diJlV^rcnt 
varieties  which  has  been  so  ellicicntly  performed  in  tln.^  l)o{aiiical  and 
poniological  divisions  in  regard  to  grasses  and  fochlrr.  plants  and 
fruits. 

In  vio^v  of  the  growing  tendency  in  tlie  Soulh  io  increase  its  grass 
products,  ii  tendency  Vv'liich  sliuuld  be  I'Dstrred  by  l]i«^  (b.)Vrriiijiciit, 
I  have  ordered  a  supply  of  Bermuda-  grass  Wn-  distribution  tiirraigli- 
out  the  Souiheni  States.  Tlie  advaniagi;.'-  t>f  this  grass  for  our  soiiih- 
erii  latitud(\s  aromanif'^stand  genei'aily  i-i.-cogniz^'d,  hui  being  a  vei-y 
spar<»  seediM',  and  the  imporied  srcd  nr)t  always  to  T'O  lia'l  and  (oiite 
expensive,  its  cuitivati(m  on  a  large  :a*a]o  has  not  hicii  feasible.  I 
trust  to  bo  able  to  counteract  t]ies<'  dis-ad vantages  by  a  libcial  distri- 
hution,  as  it  spreads  rajiidly  by  its  rooting  slmis  when  oik.-c  intro- 
duced, and  will  prove  a  valuablo  permanent  pasture  south  of  :;;j ' 
north  latitude. 

DIVISION  OF  POMOLOGY. 

Two  important  trips  of  in VL'stigat inn  jutve  beciL  h-ukI"  during  the 

present  year.     Theponudogist  i^rrsMiiidly  visitedtheStai"  «•!*  Floi-ida 

during*  tlu-  earlier  mouths  oL*  the  year  lliat  j-e  nij-ln  liav.'  a  tl-'V-iUgli 

id  per.s<'*nal  knowledge <.f  {li-..*  t,\.ei:li:-L't  oni!i*L<»ri  ^t ■■■>:'.-!  i ::.:.■  i  :^M•i'.  uud 

to  see  the  citrus  arid  otlu.'i'  I'mlts  ijj  tin*  creJLard. 

One  of  the  regular  eiuplovt's  of  tlie  division  was  s-'lV.  iii  e'-jiipany 

th.    a    !r:i>eci!d  agent  of  nalional    ;-..j)ii:a1 1'-n.   as   an  evpi  r;    sciiii- 

3    poniologist,    on  an    exteudrtl   i(!ur   ej'    in\'<.sti;_:;;i  ion    t  h/oUL/li. 

he  regions  from  Texas  and  Wisconsin  to  the  Paciiic  coast,     iluch 
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valual:)lo  infonnati(iii  and  a  large  colloction  of  sjDecimons  of  the  wild 
fruits  were  secured.  It  is  oxpected  tliat  this  will  materially  add  to 
the  al)iUty  of  this  De])artmoiit  in  assisting  in  the  solution  of  the 
question  as  to  what  will  l)e  done  with  the  arid  regions. 

The  Icnowlcdge  of  those  fruits  which  do  or  do  not  grow  naturally 
in  the  unsettled  portions  of  our  conntry  will  in  a  measuro  indicate 
those  (^t*  our  cultivated  kinds  that  may  bo  expected  to  succeed  or  fail 
in  those  localities. 

More  than  five  hundred  packages  of  fruit  have  been  received  Vv'jlhin 
the  year,  and  most  of  them  were  sent  for  the  purpose  of  idciitilica- 
tion. 

Tliis  is  a  matter  that  requires  the  most  expert  knowledge  carefully 
used,  for  thcj  variations  of  climate  often  so  change  the  size,  color, 
flavor,  and  season  of  rijiening,  as  to  deceive  even  the  most  experienced. 
However,  with  very  few  exceptions  satisfactory-  conclusions  have 
been  reached. 

It  is  often  important,  indeed  essential,  that  the  ]iamo  of  a  fruit  be 
known  l)y  the  imrserj'man  ,or  grower,  for  it  woidd  not  bo  po.ssible 
otherwise  to  intelligently  projKigate  and  distribute  the  trees  or  plants, 
or  to  cultivate  and  market  the  fruit  to  the  best  advantage. 

It  is  the  constant  aim  of  this  division  to  keep  fully  i)osted  as  to  all 
new  fruits,  wlielher  good  or  bad,  and  to  eml)ody  in  the  annual  and 
special  r(;ports  a  statement  as  to  the  real  value  of  each.  Almost  rlaily 
the  p(.>mol<)gist  is  called  ni)oji  to  passoi)inion  as  to  the  merits  of  new 
varieties,  and  tlie  greatest  caution  has  to  bo  exercised  in  the  oxpres- 
si(>ii  of  sucli  opinion. 

Whenever  it  is  ])ossible  to  obtain  new  fruits  that  promise  well  they 
are  distributtMl  wliere  they  are  most  likely  to  succeed  best.  The  di- 
vision co-opera1es  with  the  State  Exx)eriment  Stations  in  this  regard, 
and  with,  private  experimenters  of  high  repute. 

Quit(^  recently  t lie  lirst  lot  of  named  varieties  of  cocoanuts  ever 
introduced  into  this  country  was  im])orted  from  the  Philippine  Isl- 
ands by  tliis  division.  Several  other  fruits  liave  Ixvn  introduced 
from  Eur()])i\  ln<lia,  and  J.'jj:an,  and  arrangements  have  been  made 
for  procuring  a  number  more. 

THE    FOLDING-ROOM. 

The  increase  of  labor  in  tlie  Foldhig  Division  for  the  pnst  few 
years  has  bt-en  \rvy  grejit.  Looking  back  to  the  records  of  tlie  Do- 
])a]-im(Mit  prior  to  jssi,  I  lind  that  the  work  in  this  division  was  so 
light  and  eo:ni):iraiiv('ly  unimportant  as  to  not  even  be  niarU^  the 
subject  of  a  s:^i»!\r:it<'  reference^  in  the  Commissioners  annual  report. 
'H)  go  back  to  ih{>  dat"  Avhen  it  first  assumed  dimensions  which 
.I'L-nied  to  c:\]\  for  such  special  distinction  (b'^*^!),  I  find  that,  includ- 
ing the  sijecial  and  miscellaneous  reports,  the  total  number  mailed 
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at  year  by  this  division  was  95&,000.  Referring  to  tlio  liet  of 
plications  insueddurlDgtlie  curvoufc  year,  I  find  that  it  has  attained 
!■  the  past  iriiio  ?nniitli.'^  the  very  l.irge  iinnilifr  oi'  -iC^MitO,  In 
dition,  there  is  a  very  large  amount  of  miscoUaueoua  work,  the 
;rease  in  which  has  been  even  greater  than  in  the  number  of  re- 
rts  mailed.  In  addition  to  this  total  of  publications  received  of 
J,100,  there  were  also  written  franks  and  lettors  to  the  number  of 
1,600;  advance  sheets  for  the  press,  folded  and  directed,  C0,000; 
ckages  of  envelopes  and  paper  sent  to  correspondents,  10,530,  and 
■nm  postal-cards  mailed  to  the  number  of  20,000. 
ill  this  groat  increase  of  work  has  had  to  be  performed  with  little 
no  increase  in  clerical  force  since  the  date  mentioned,  and  with  no 
ditional  facilities,  and  I  can  not  insist  too  strongly  upon  the  ne- 
(sity  of  providing  this  division  with  such  force  and  equipment  as 
U  enable  it  to  do  the  work  assigned  to  it  promptly  and  efficiently. 
is  as  objectionable  as  it  is  short-sighted  that  after  expending  a 
st  amount  of  time  and  labor  in  tho  preparation  of  important  docn- 
mts  the  Department  should,  for  want  of  adequate  means,  be 
mpered  in  its  efforts  to  lay  them  before  the  people  who  need  them. 
I  append  a  list  of  the  publications  issued  from  this  Department 
iring  the  current  year,  with  tho  number  of  each  published  and 
stributed : 

SUMMARY    OF  rUBLICATIONS  OF  THE  U.   S.    DEPAHTMENT  OF  AOttlCULTUEE, 

lieaed  and  distributed  from  January  1,  18S9,  to  October  31,  1880  (nine  monthB), 

mnal  Boport,  1888 30, 000 

KliBtical  reports: 

Monthly  reports,  new  series,  Ng3.  oO  to  07,  inclusive,  10,000 

of  each 171,000 

Album  of  agricultui-al  atatistios 10,  OOO 

131,000 

jtsnical  Division: 

BoUetiiis  No^.  S,  9,  and  10,  5,000  each 15,000 

^tecial  bulleiin  on  tlie  agricultural  grasses  of  tlio  United  States      10, 000 

35,000 

Mtlonof  Vegetable  Pathoio.i^y; 

•  KoB.  i,  3.  '"■'"l  3  of  the  Journal  of  Mycology 4,100 

CSrcoLir  No.  8,  pear-leaf  blight,  and  apple ix>wdery  mildew..         5,000 
gbpecial  reports  on  peach  blight  and  potato  rot '^,  000 

11,100 

iiaiii  111  Division: 

,,-  Bulletiit  No.  13,  parts  4  and  5,  10,000  each 20, 000 

L-^nlletins  NO3.20and3I,  10,000  each 20,000 

"jBnUetins  Nos.  23  and  S3,  5,000  each 10,000 

\T  — —    50,000 

^pal  Dirision: 

tLiC.'.  Nns.  7tol2,  inrinB-ve,  ofVcl.  I.  5,000  each 80.000 

t  X-ife.  Soa.  1  to  4  of  Vol  U,  3,000  each 20,000 

-  50,000 


34  UEVOIJT   OF   TILE    SEOKETAKY   OF   AGRICULTUKE. 

ForcstT y  D i vision : 

BiiilctinNo.  3 10,000 

Buroriu  of  i^Jlimal  Inilustiy: 

KrlK>rt  on  hoy:  cholera 10, 000 

Ko[)ort  of  U.  S.  Board  of  Inquiry  concerning  epizootic  diseases 
of  swine 5, 000 

15,000 

Ornith()i(><?ical  Division: 

Itonort  of  ornilliokv'^ist 2, 000 

Bulletin  No.  1,  English  span-ow 15,000 

17,000 

OHico  of  Exi>orinn^n(  Stations: 

Bulif'tiiis  Nos.  1  and  2,  5,000  each 10,000 

Bulletin  No.  '^ 10, 000 

Llisrollaiioons  Bnllotin  No.  1 5, 000 

Fanners*  Bulletin 50, 000 

Special  Cucular  No.  7 5, 000 

80,000 

Total 469,100 

THE  LIBRARY. 

An  osspiiiij^.l  to  olGciont  work  is  (i.  woll-solecto^l  and  \voll-stocked 
libr.-ivy,  wliicli  sliali  covlt  all  the  lines  oi'  iiiquiiy  of  iU;Tieiiitiire  and 
M<ri-:r-.ii)iiinii  «.rlv  iH-'. .  It  is  useK'ss  to  alt«'Tn[)r  tod*.:  i^:/.t -class  work 
tiia-  s]k;11  !>ns^  1  hesciMitinv  of  iho  shar:»(--.L  ci-iii^'i^iMS  vri.llinr.t  luivin<r 
at  hand  wliai  lias  hren  done  and  sai-i  in  tL.o  ]v..st  ?nid  Avliat  is  con- 
stantly comi:iK  in  from  a  proliiie  ]>ress.  Owe  liinv-ry.  of  sometliing 
like  -i^o.OOO  V(.)lu!nes  only,  is  specially  weak  in  tiie  vu.)venniiont  pub- 
lications, some  of  which  are  of  I'are  merit;  in  the  a^Ticullnr;d  reports 
of  tluf  several  Staters,  for  which  iliere  is  a  i^rcat  demand:  in  general 
a.t^ricnltnr",  vrithont  which  no  nn(?  can  well  tr(^at  au^ricnltnro  hist(n'i- 
cally;  in  forei;^ai  ai^ri  cultural  reports  and  pnblicalions.  without  which 
in  ihi'se  times  of  cosmoj^rditan  tlioui(!ii;  and  work  no  such  library  as 
ours  is  ])ro])erly  (Mjuip])ed,  and  in  several  lines  s})ecially  noedi»d  by  the 
respect iv»'  divisions  of  tlie  Di'ijartniPiit.  All  lli'^  divisioTis  need 
stv(»n.iJ:th<'nin!;^  The  library  has  l);it  a  fiiLcitive  volume  (^r  two  of  any 
h.'i'd  book,  iind  is  so  wt)efidly  l-u-king  in  many  lines  thiit  I  refrain 
fi'om  further  specifying. 

In  the  change  of  tla^  li])i*ary  from  the  old  room,  which  was  so  small 
as  to  (Compel  a  susp(»usion  in  .'i  mea^-ireof  tlie  collection  (.)f  more  books 
and  tiie  rejection  ni'  ilie  Government  piiblicatitnis,  to  a]ni)ler  cniar- 
ters,  it  was,  fnr  want  of  lirlp,  b;5d!y  disarranged,  so  that  what  wo 
Jiad  was  so  dillicull  to  iind  that  it  vvas  almost  a  ba?'  to  any  attempt 
to  niaJce  a  comprehensive  study  of  any  toi>ic.  A  special  efVort  has 
b'.en  made  to  re-arrange  and  reclassify  it,  and  we  now  hope,  for  a 
jioVi'  saiisfactfH'y  use  oL  wlnil  Vv'e  h.avv\  and  fo]-:in  a.j)|)ropi  iatioii  suifi- 
^leni:  to  till  up  the  gaps  and  place  it  on  a  proper  footing. 


TSB  MUBBUM. 

I  am  malciTig  an  effort  to  place  tlio  Museum  on  a  broador  basis,  not 
BO  much  ill  tiio  line  of  curi<:)siLiei=,  wliich  will  not  b(»  ipcuorcd,  as  in 
the  exhil")!!  of  the  agricultural  products  of  this  and  otlicT  lands.  I 
am  also  eii^l<:^avoring  to  procure  samples  of  the  four  hundred  and 
more  supi^c^sod  Tarioties  oi  wheat  grown  in  this  country;  likewise  of 
all  the  varieties  of  corn,  oats,  and  other  cereals.  Witli  tlio  colloc- 
tion  of  such  an  exhibit  must  bo  associated  an  expert,  who  sliall,  as 
elsewhere  stated,  be  able  to  detect  synonyms,  and  who  sliall  l)e  com- 
petent to  pass  judgment  upon  the  changes  marking  the  growth  of 
the  same  variety  in  different  latitudes  and  under  dilferent  conditions 
of  soil  aii'l  climate.  The  importance  of  having  a  standard  for  the 
naming'  of  the  varieties  is  becoming  more  and  more  :ipnarent.  This 
is  true  likewise  in  relation  to  fruits.  The  new  varieties  now  being 
so  rai>iclly  developed  by  the  horticulturists  of  the  country  will  soon 
swamp  their  nomenclature  unless  some  place  for  scientific  classifica- 
tion be  provided,  and  it  is  suggested  that  the  jn'oper  place  is  in  our 
Museum,  which  should  become  the  great  agricultural  museum  of  the 

country. 

The  Museum  is  now  specially  strong  in  native  woods,  and  has  a 
fair  exhilnt  of  wools  and  textile  fibers.  The  latter  should  be  largely 
extended.  The  fabrics  from  agricultural  products  should  havu  a 
much  larger  display,  and  models  or  drawings  of  agricultural  imple- 
ments, hoth  ancient  and  modern,  should  find  a  i)lace  in  it.  In  short, 
fhia  Museum  should  at  the  same  time  be  an  instructive  object-lesson 
of  the  agricultural  products  and  possibilities  of  the  country,  and 
should  he  a  standard  for  accurate  knowledge  and  for  practical  and 
ientific  reference. 

AMZSBICAN  AGRICnLTUKE  AT  THS  PARIS  EXPOSITION. 

It  must  bo  gratifying  to  all  American  citizens  to  note  the  tribute 

d  to  the  excellence  of  our  American  agricultural  products  at  the 

recent  Paris  Exposition.    The  late  date  at  which  the  approj^riation 

ts  made  available  for  the  work  assigned  to  this  Department  was  a 

rious  drawback,  but  in  spite  of  this  fact  the  high  i>liico  of  American 

ricultui'o  in  the  estimation  of  eminent  foreign  authorities  is  attest  ed 

"  the  liberal  share  of  awards  conferred  at  Paris  upon  the  United 

agricultural  exhibit.     The  thanks  of  the  Department  are  due 

those  i>iil">lic-spirited  citizens  who  cheerfully  contributed  in  re- 

>nse  to  its  invitation  towards  this  exhibit. 

COBRBSPONDBNCR 

I  growing  appreciation  of  the  Doi^artment  among  the  pec»ple  has 

ier  index  than  the  increasing  number  of  letters  n^ceived.     All 

livisions  arc  nearly  overwhelmed  with  the  correspondence  re- 
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ferrorl  to  tliom  for  coi  isidoration  and  repljs  and  from  month  to  m 
and  year  to  yoaj*  the  i'o]ume  of  it  gi-ows  so  an  at  times  to  almost  c 
suspension  of  regular  scientiiic  work. 

Tiicso  letters  in  largo  proportion  are  not  tlio  merely  formal  roqi 
incident  to  dcj^artmental  work,  wliicb  any  experienced  clerk 
answer,  and  which  arc  incjroasing  with  accelerating  rapidity, 
relate  to  every  poKSsible  question,  from  the  most  frivolous  to  tlie  i 
abstrnse,  .some  of  which  may  rctniii-o  days  and  i>orhaps  weeks 
the  attention  of  several  divisions  to  investigate  and  i)roporly  am- 
The  Department,  as  now  administered,  is  a  bureau  of  informii 
on  all  subjects  relating  to  {igriculturo — from  the  weather,  the  ci 
to  the  ravages  of  the  smallest  insect,  and  the  most  minute  fun 
The  i)eople  are  ap])reciating  this  pors(^nal  inf;;rmation  and  this 
sideration  oC  tlieir  dilllcultieiv,  and  wo  attouipt  to  answer  theii 
quiries  jn'omptly  and  thoroughly,  prom])tTiess  at  times  being 
essence  of  vahie  to  the  inquirer.  As  an  indication  of  tlio  niagnil 
of  this  line  of  work  the  re])orts  to  nio  show  that  there  havo  beei 
ceived  and  answered  since  January  1,  1880,  the  following  uumbe 
letters: 

By  the  Bureau  of  Animal  Industry < 

Bv  the  Division  of  Botanv 

By  the  Division  of  Experiment  Stations ^ 

By  the  Division  of  Pumology ] 

By  t4ie  Divirfioii  of  Enti  unoio^y <. 

Bv  the  Section  of  Silk  Culture = 

Bv  tlie  Section  of  Vegetable  Pjitholoi^v »: 

hy  the  Division  of  ()rnithi)!o;^y  ;iiul  j';inimalv;y ^ 

Bv  the  Di^ i-;«^n  (^f  Korestrv i 

IV  tli<'  Division  of  Aee<nnit:« 5 

By  tl'p  Division  oT  C,'he7iii.^lry 2 

Bv  the  Division  of  Stati>ti{M a 

By  tlie  Folding-rmnu ^  ^  j 

By  the  Ofliee  of  tlie  Secretary g 

By  th.e  Oftice  of  the  Assl^tnni  Sf'e:vtnr\-,  sin-'e  l:i:-":  iiuted 

Total '^ 

It  nuist  he  borne  in  mind  ihixt  1]i"'-.f'  l"t.'ers  C'.mic  from  all  sooti 
of  the  country,  from  all  classes  aii<l  (oii-lition:^,  ins])ir('d  hy  the  wa 
of  the  most  diversifiod  country  on  lln^  udobe.  This  ])o])a.rtirieni 
for  the  peo})le,  for  the  struii^^lini^:  rai'iiU'r,  and  there  is  no  desire 
abridt^(»  this  labor,  but  my  wish  is  lo  briii.'::;  our  work  iu"^arv^r  tl: 
personal  interests,  and  to  make  tliom  frpl.  in  everj^  way  Dossil 
that  wo  are  helpim^^  thoin  in  their  struggles,  under,  at  times,  adve 
circumstances. 

AGRICULTURAL  ORGANIZATION 

In  1SS5  this  Department  pre])ared  a  directory  of  the  officers 
agricultural  associations  and  orgMnizaticwis,  local.  State, and  natior 
'^'bicl     ben  included  some  o.OUO  nanios.     I  havo  juat  comph-toc 


rent  year  whioih  inolndeB  over  9,000  naznes. 
1  represent  so  many  centers  of  agricultural  tliought 
Alia  effort  at  self-improvement,  including  a  membership  composed  al- 
most exclusively  of  practical  farmers  associated  together  in  anellort 
to  bettor  tliemselves  by  imju'ovemout  in  methods  and  by  the  dif- 
fusion of  greater  light  on  tlio  farming  industry.  I  can  not  concoivo 
of  any  uioi*e  important  duty  devolving  on  this  Dojiartmont  than  that 
of  giving  aid  and  encouragement  to  thei?e  farmers  in  their  e[T"'.)rt  to 
better  tlieir  condition,  an  effort  whose  success  means  an  addition  to 
the  wealtli  of  the  country.  The  least  that  should  bo  expected  of  this 
Department  is  that  it  should  furnish  one  set  of  its  publications  to 
any  or  all  of  those  associations  for  the  use  of  its  members,  and  yet 
the  lurij^ost  printiiigapijropriationevor  devoted  to  the  services  of  this 
Department  would  bo  quite  inadequate  to  the  purpose.  To  such  an 
extent,  ll0^vovo^,  as  tlio  liberality  of  Congress  will  x>ermit,  I  shall 
make  it  my  "ijusiiKv^s  to  cherish  to  the  utmost  all  sucli  societies  as  are 
the  outcc^nic  of  a  determined  ei'fort  on  the  part  of  the  farmers  to 
help  tliemsidvo^.  It  is  to  1)0  regretted  that  the  narrow  limits  of  the 
current  ye:ii*"s  printing  fund  forbids  the  i)ublication  of  this  direct(jry 
for  the  pre.s«*nt. 

The  figureib  hero  given  afford  eloquent  testimony  to  the  remarkable 
progress  in  the  direction  of  self  effort  on  the  part  of  the  farmers 
thenistd vos.  An  increase  of  these  organizations  in  four  years  at  the 
rate  of  1-000  a  year  is  an  evidence  of  this  sinrit  which  it  shoidd  be 
tho  first  duty  of  the  Department  to  encourage.  Another  gratifying 
illustration  of  tho  same  fact  is  the  development  of  the 

farmers'   INSTITl'  TES. 

Referring  to  these  most  useful  meeL.i!igs,  I  c^ln  not  allow  nxy  first 

report  as  Secretary  of  Agriculture  to  go  out  without  calling  special 

attention  to  them.     I  regar^l  this  institato  work  as  one  of  the  most 

beneficent  moveinents  the  agricultural  history  of  this  counti'y  ever 

has  "witncr'.sed.     My  attentioji  has  bec?n  c:illed  to  a  bill  introduced  at 

the  hist  sG^s^iion  of  Congress  ap])ropriating  a  liberal  sum  to  establish  in 

connection  with  this  Depiirtm(»jit  a  division  wh(;so  special  duty  it 

all  be  to  aid  in  the  worJc  of  farmers'  institutes  throughout  tlie 

ooxintrv.     I  would  merely  say  on  this  subject  that  it  is  a  matter  (;f 

>  little  gratification  to  me  tiuib  tliis  groat  work  lias  ixowhero  been 

•re  fully  tried  than  in  my  own  State,  wln-re  it  wa^?  my  j)rivile;:;'e 

id  pleasure  to  encourage  it  i?i  every  legit  imate  way,  and  nowiiere 

it  reaped  a  more  abundant  iiarvest  than  iji  V^iscon^iLi.     .Exj»(«ri- 

006  there  and  iu  other  SLates  has  fully  domonstrat(,'d  the  exlra(.r- 

inary  benefits  arising  from  these  institutes,  and  I  am  t^.trongly  of  the 

ion  that,  without  going  into  details  as  to  tlie  prori.^-ie  w;iy  in  whic-li 

to  tho  movement  should  be  furnished.  t]ieNal'i<jM:iirrovernm.en!, 

rsuance  of  tho  policy  t^o  strongly  marked  out  by  the  Cistablisli- 
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ment  of  tlio  agricultural  collegos  and  exporiment  stations^  8h<  . 
imi  it  in  the  power  of  llio  Departmont  of  Aii^riculture  to  foster 
encourage  the  work  of  the  institulLS  in  llie  various  States  and  Ter- 
ritories. The  institutes  liave  hoen  justly  designated  tho  farmers' 
colleges.  No  truer  title  was  ever  conferreJ.  I  will  only  iv.ld  that 
tho  strongest  lever  to  raise  and  uphold  the  work  of  superior  agricult- 
ural education  represented  by  our  system  of  agricultural  coUeg 
and  experiment  stations  is  to  bo  found  in  this  institute  and  kindred 
work. 

buheatt  of  AvmaAL  inmrrsTBrz 

The  work  of  tho  bureau  In  tho  control  and  eriidication  of  coiitagions 
pleuro-pncumonia  has  been  vigorous,  and  I  am  happy  to  state  suc- 
cessfully prosecuted.  Thanks  to  these  vii^'orous  measure?],  tho  con- 
tagion has  not  si)read  to  any  new  districts,  and  the  infected  territory 
has  been  so  steadily  reduced  in  extent  that  it  is  nc^w  enlirely  confined 
to  the  following  mentioned  States.  In  Xew  York  tlie  disease  has 
been  ei'adicated  frum  Orange  and  Xew  York  Cf>umios,  and  tu-day  is 
only  found  in  Kings  and  Queens  Counties,  and  is  there  much  less 
prevalent  than  it  was  a  year  ago.  The  re[).'»rts  fn.nn  Xow  Jersey 
indicate  that  the  disease  has  been  jiractically  stamped  out,  and  there 
is  every  reason  to  believe  that  a  few  m<.^ntlis  of  sui)ervision  will  re- 
move tho  last  trace  of  tho  contagion.  Only  two  small  outbreaks 
have  been  rc^ported  from  Pennsylvania  within  the  past  year.  The 
first  was  effectually  stamped  out  and  measures  promptly  taken  on 
receipt  of  the  rei)ort  of  the  second  by  the  Si  alt'  veterinarian,  and  tho 
slaughter  of  two  affected  animals  seems  to  have  removed  all  appre- 
hension of  further  danger.  But  thr(M»  affivicd  hcrtls  liave  been  found 
in  Maryland  the  past  six  months,  and  thei'f'  seeu'.s  tobe  no  liktdibood 
of  further  trouble  tliere.  My  int(»ntio!i  is  to  maintain  a  sufficient 
force  of  inspectors  in  each  of  theses  St.'it'*s  \o  fslablish  a  strict  super- 
vision of  cattle  for  three  or  four  months  after  tho  last  appearance 
of  tho  disease,  thus  insuring  against  any  siihscfaent  development  of 
it.  It  is  gratifying  to  recall  that  the  effectual  mi^isures  taken  by 
this  Department  have  almost  entirely  ]>r('v.'i!te!l  the  p(M-iodical  rumors 
and  subsequeni  panics  among  those  ciuMuvd  in  the  cattle  tra<le  which 
a  few  years  ngo  were  so  frequent  and  so  disastrous  to  the  cattle 
iiulustrv. 

The  number  of  cattle  purchasi.vl  for  slaug]iterfrt)m  July  1,  18S8,  to 
June  :30,  IS.SO,  in  order  to  secure  the  eradiciuion  <.'f  the  plague,  has 
been:  In  Xew  Y(n*k,  1,400  diseas(»d.  :),0I1  exposed:  in  New  Jfc>rsey, 
X*5r>  diseased  and  SSn  exposed;  in  Pennsylvania.  15  diseasetl,  08  ex- 
posed; and  in  Maryland.  :217  dis<\'S(  d,  i'rli  ex])osetl. 

The  number  purchased  per  month  gradually  decreased  until  it  be- 
'•amc  much  less  than  during  corresponding  periods  of  the  preceding 
year.     Tho  total  number  of  cattle  found  aifected  during  the  last 


•r  York,  1,561;  in  New  Jersey,  302;  in  Pennnylvania,  29; 
I.  24:3;  a  total  of  3,134.  Reports  reccivRd  since  June  30, 
.e,  as  I  liave  eaid,  that  tlia  ^'igorous  uieasurea  julopted 
very  effectual,  and  justify  tin.'  most  saiij^uiiif  lifi|)C3  in 
i  present  control  aud  proximate  complete  eradication  ot 

number  of  cases  of  tlio  malignant  tlisoaso  diRscminatt'd 
.  c:ttllL',  known  a?  Tuxaa  or  spliinetic  fovcr,  led  mo  to 
.lioTis  reijuiring  KiKMrijil  jtons  to  be  sot  ajiart  in  the  luad- 
■ds  fm"  the  daugci-ons  oattU';  silsu  ])roviding  Cor  tlio  olcim- 
ifection  of  the  cars  which  had  Inmspurtud  them.  This 
educed  tho  lussod,  aiid  ivlK-n  tlie  i-oyidatinnw  arc  \icrfi.>ft('d 
lily  curried  out  tJie  disease  should  bo  almo-dt  ontii-ety  jn-c- 
.th  tins  malady  the  infection  is  jtjeacraily  ppreail  tliroutrli 
of  iiiterstato  commfivf.  and  for  that  rcayon  t.-aii  only  bo 
oiitvolled  by  the  Federal  Goveruint-nt.  Fm"  flic  ])njteD- 
:iti:;(>ii:5  ■who  puvoliaSLi  cattle  in  thii  fiivat  markfts  of  tho 
less  than  for  the  reputation  of  the  ilrr^^sed  boei'  v.-!iich 
puch  an  important  factor  in  lau-  douiL'stii;  and  fnn/is^n 
i^islation  relating  to  this  subject  slioukl  ix-  ample  and 
ied. 

MEAT   ISSFKCTIOS. 

if  cattle  diseases  in  this  coiuitry  havinj,'  Httlc  fnuinlatiria, 
let.  contimio  fu  be  widely  cirfulati'd  in  foreign  coiuilri'-s 

injury  of  our  cattle  trade.  The  existence  nf  a  demand 
■plus  meat  products  in  tho.3e  connlrii'?;  is  iieverlheless 
Icjit.  and  it  U  in  the  hif<hc.tt  de^^rce  df'.-^iralile  that  tlio 
t  of  this  country  should  aduxjt  ail  meau.-i  in  its  iinwcr  i,> 
ur  produoprs every  onpiu'tunity  to  eom;ii-te  on  fair  leniis 
ets  of  tho  -svorld  for  thi.:  disposal  of  their  surphn  jiroduc- 
ild  therefore  insist  moat  stronyly  upon  tho  neces^sity  of 
»nal  insjiection  of  cattle  at  the  tiuLo  uf  .'^lauu^h-ti'r  as  would 
ure  the  condemnation  of  carcasses  unfit  for  I'ood,  if  ihevn 

ijuisninty  tlie  accepted  product  as  uiiiaiali'd  by  rliseaso, 
ihoaM  enable  the  national  authnritii'.-?  to  jirumjitly  ilis- 
attle-dirioasw  centers,  thus  puttiuif  it  in  Llie  jiowcr  of  iho 
.  to  take  immediate  stops  for  its  control  and  cradiualion. 
■uestly  repndiafiny  tlio  captious  obji'cti^ms  made  on  1hu 
i^n  antlioritic.1  to  tho  wlKilescjiueness  ol'  our  meat  prnd- 
s  lony  R3  we  neplect  to  take  til'.' precautions  uidversally 
the  goTornmunts  of  thosu  countries  in  which  we  seek  a 
these  products,  and  leavu  it  to  tho  olliciLils  of  other  eoau- 
aeet  our  live  cattle  or  our  meats,  it  is  impossible  i'or  us 
IS  forcible  arf;;umcufs  as  we  eoiiM  othei'V.isc  do  aj^ainst 

on  our  trade,  those  foreign  go^■erumeuts  claiming,  with 


40  EEPOItT   OF   THE   SECRETAKY   OF  AGRICULTURE. 

some  show  of  reason,  that  they  have  better  oppoi-tunities  for  learning 

of  disoaso  among  Aniorican  cattle  than  are  enjoyed  by  the  -A^mericin 
Government  itself.  It  is  time  to  put  a  stop  to  this  nuonialous  condi- 
tion, and  I  therefore  earnesUy  rceomniond  such  an  amendmeiit  to 
the  law  under  which  the  bureau  is  at  preseut  organized  as  'vvill  pro- 
vide for  such  olficial  national  inspection  as  shall  guaranty  the  fit- 
ness of  our  meat  j^roducts  for  food  consumption  under  the  seal  of  the 
United  States  Government. 

In  connection  with  such  amendment,  I  would  also  suj^gost  that  it 
be  made  adequate  to  cover  such  an  observation  in,  and  suj^er vision 
of,  the  great  meat  markets  of  this  country  as  will  jjermit  this  Depart- 
ment to  supply  to  the  stock-raisers  of  this  country  reliable  informa- 
tion as  to  the  character  of  stock  commanding  the  highest  prices.  I 
conceive  it  to  be  of  the  greatest  practical  value  to  stock-raisers  and 
farmers  to  know  definitely  what  are  the  x)recise  attributes  which  pro- 
cure a  price  for  certain  kinds  of  stock  far  above  the  average,  and 
whether  the  effect  of  such  characteristics  as  weight,  age,  and  qual- 
ity, etc.,  upon  the  price,  vary  with  dilTeront  seasons  of  the  year.  In 
a  word,  I  desire  that  the  Bureau  of  Animal  Industry  be  enabled  to 
supply  to  the  farmers  such  information  relating  to  their  industiy  as 
it  is  impossible  for  them  to  obtain  by  their  own  unaided  efforts. 

The  investigations  of  the  bureau  have  been  the  means  of  determin- 
ing the  nature  and  i)roper  treatment  of  many  outbreaks  of  disea.se 
among  our  domesticated  animals  wljiich  would  otherwise  have  ex- 
cited great  alarm  and  led  to  heavy  losses.  The  scit^ntific  researches, 
though  they  have  ac(!omplislied  much,  are  not  yet  by  any  means 
complete,  and  should  ])e  continued  and  extend(?d  till  tho  field  i?. 
thor(.)ughly  covered.  The  laboratory  I'acilitic^s  of  the  Department 
are  utterly  inadequate  for  conducting  this  work  according  to  the  ex- 
actijig  requirements  of  modern  science.  Some  diseaseo  arc  commu- 
nicable to  mankind  and  can  not  be  investigated  because  tho  labora- 
tories are  not  sufficiently  i.s<^lated  from  the  remainder  of  the  building, 
where  many  persons  are  employed. 

DISEASE  EXrEKniEXT  STATION. 

The  experimental  station  now  establi^<lled  on  rented  ground  re- 
quires enlargement  and  extension  and  all  tlie  facilities  that  science 
can  provide  for  the  effectual  prosecution  of  this  most  inipr)rtont.^vork, 
which  means  the  saving  of  many  millions  of  dollars  aunuall}-  to  the 
producers  of  this  country.  I  would  propose,  therefore,  that  300  acres 
of  the  Arlington  estate  should  be  set  aside  for  the  u.s-j  of  this  De- 
partment. This  land  is  now  uneni])loyed,  and  ])eing  the  prop(n*ty  of 
the  Government  should  be  made  available  without  further  exx3onso 
than  that  of  removing  to  it  the  plant  and  equipment  of  tlie  present 
station.  I  wish  to  earnestly  insist  upon  the  fact  that  foreign  coun- 
tries f i^'iiishing  the  most  formidable  competition  in  tho  markets  of 


rt-orld^oo-nr  American  producers  have  adoiitpd  the- niOHtapfiToved 
g  -^liicli  acieiico  affords  to  secure  for  tlioir  prodiicts  f::'.  iiniuunity 
■liich  "wi-^^  procure  for  tbem  tho  coiifidouco  of  ]»iirchiit:<!-rf  tJie  wca-lil 
ver  l""^  "Work  of  this  kind  the  United  States  Grovfi-iinient  must  not 
„  'belii'n*^  ^^ly  otlier;  indeed,  in  view  oC  tUu  import;! ir-c  of  tlr,'  intcr- 
3Sts  ixivolved,  and  American  detennination  to  be  ovit  jt:  the  van, 
this  coiiit'-'y  oiiglit  to  load  a!l  otliors  in  tUo  prosecntiun  (.1  i]io  work 
Iliave  indicivlod. 

To  -nioet  tho  many  demands  for  more  inforjniition  in  iv.cM'd  (o  an- 
imal diseases,  aseiies  of  works  aro  now  ia  yiviJ.'n'alii)7i  j,'iv;iip;  a  sys- 
tematic st-atL'uient  of  the  current  knowledgoun  thosi!i>ji  :.t.  prcjiiiuil 
in  i>opul"''^  form.  Sucli  publications,  if  properly  rex'ised  and  ix'-'m- 
siietl  from  time  to  time,  so  that  they  may  givv  the  JaU'^^t  attai:!i.i>lc 
information,  will  bo  of  permanent  and  iiRTcajiiii;/  \:.Iuo. 

In.  atldition  to  its  other  duties,  the  bureau  hnx  h"'- !  cliai  :iv  nl'  tlic 
quarantine  stations  of  the  country.  I  have  made  certain  ]ii:Mli'<liia- 
provcments  at  some  of  the  stations  in  order  to  betti'i-  pr'.ividv  for  tho 
comfort  and  care  of  imported  cattle  while  in  quarantiiii.-.  The  wJ^a- 
tious  have  botn  successfully  maintained  and  no  oasi'  of  Jisoase  lias 
been  iiitrnducod  into  tho  country  duriiijj  the  year. 

Tho  "work  of  the  bureau  as  a  whole  has  h^cii  oE  '^v.-nt  value,  but  it 
has  heen  too  restricted  in  its  nature,  and  it  should  bo  ixK'nded  sntliat 
all  the  differont  branches  of  tlte  aninuil  industry  wi;i:ld  hi'  jiropc  riy 
reiireseutodinth&investigatious;  and  this  uatuvall;  loudy  me  to  n 
cousideration  of 

THE  DAIRY  ISTERESTS. 

The  dairy  interest  is  attaining  very  large  promhir-in'o  in  Aiuerioan 
agriculture.  Between  1S50  ami  ISifiU  the  census  aLV,<ri'gali-^  of  covrs 
on  farms  increased  from*;,0'W,000  tol-^,0;JO,000,  and  thi>  h:>i*  i-Au^iaU-^ 
of  this  Department  exceeded  15,iXl0.000,  including  lliosr  in  tmi'iis  or 
villages,  and  the  grand  aggi'Cgato  must  exceed  1  li.'Jd; '.'.lO!.'.  The  la.st 
census  reiKirted  a  butter  product  of  80!j,'i^'i,U7I  jiuuiidv.  It  was  not 
less  than  !>00,000,000  pounds,  inclusive  of  cows  not  on  I'.-.i-m?;.  If  the 
!  increase  has  been  equal  to  the  iucromoiit  of  ]i(jiniLil  Ion,  llie  ]irescii;  ag- 
■'  gregat 0  can  not  be  much  less  tlian  I.oOO.OjO.HlX)  ixjund.-.  The  clieese 
product  may  approximate  400,000,  OOu  jjouitdy,  of  whit-!i  a  goodly  jior- 
tion  is  exported,  hut  the  exports  of  butter  have  hecnwiial!  iaani'n:nt 
and  poor  in  quality, 

I  propose  to  establish  in  tho  Bureau  of  Animal  iTidustry  a  sjn^i-ial 
division  devoted  exclusively  to  the  service  of  this  gLP:>.t  dairy  inter- 
est. Dairying,  when  properly  conducted,  is  un'-iuc-ticiiably  a  most 
profitable  branch  of  farming.  The  fact,  also,  that  it  su;iplics  our 
people  with  one  of  the  most  corai)lete  and  healthful  of  all  foo'ls  giv',';i 
It  another  claim  to  our  consideration.  Such  proiiuctjj  .is  biuter  and 
are  admirably  adapted  for  transportation  to  distant  mai'kela. 
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porniittiTig,  as  tliey  do,  a  remarkable  concentration  of  bulk  in  j 
portion  to.viihn^,  »ui(l  taking  but  little  from  llie  fertility  of  the  i 
utilized  in  tlioir  production.  A  car-li.>ad  oi  butter  can  bo  triinspor 
witli  comparatively  little  inoro  expense  than  a  car-load  of  steers, 
though  the  first  rf-prescntii  five  or  six  times  the  value  of  the  lati 
Foreign  dairymen  lind  prolitabN;  markets  for  their  surplus  prod 
in  Great  Britain  and  in  South  America,  and  that  fact  suggests  a  s: 
ilar  opportunity  for  our  American  dairymen,  emphasized  by  the 
cent  award  at  Paris  of  a  gold  medal  to  American  butter. 

In  an  effort,  however,  to  extend  our  butter  and  cheese  trade  in  i 
eign  markets,  I  wish  to  insist  on  the  fact  that  absolute  purity  m 
be  maintained  an<l  that  the  tastes  of  the  foriMgn  consumers  must 
consulted,  not  only  as  to  ke(?ping  qualities  and  flavor,  but  also  as 
form  or  package  and  color.  To  enable  our  dairymen  to  succeed 
this  they  must  be  infurmed  as  to  thcjse  peculiarities  of  foreign  tas 
and  such  information  this  Di^partment  should  be  enabled,  with 
assistvince  of  our  consular  service,  to  supply.  The  existence  o: 
steady  home  demand  f<;r  the  superior  gra<l(\s  of  butter  indicates  tj 
in  this  industry  th(»re  is  no  danger  of  overloading  the  market.  1 
extraordinary  im^jrovemeuts  introduced  of  late  years  into  the  pr 
ess  of  butter-making  merit  a  closer  scrutiny  and  observation  tl 
the  individual  farmer  an<l  <lairyman  can  alford  to  give,  and  wh 
it  should  be  within  the  province  of  this  DeiKirtmont-to  undert; 
for  liis  benefit.  The  plans  I  have  formed  for  tln'  i*ncouragenienl 
our  butler  inten^st  imperatively  demand  the  establishment  of  si 
a  special  division  devoted  to  this  subject. 

POULTTiY. 

The  time  has  come  vv'hon  the  imi.jortanco  of  the  poultry  iiit(M*t 
should  bo  rccogiii/:t'd  iu  iliis  Depart iiu.!it.  The  poultry  products 
the  United  States  lia-.l  a-  fiirm  value  of  at  I'-'a-^t  .^-idOjiiM.ooo  hist  ve 
and  no  less  tlian  IO.ihjO.OOO  dozen  eggs  were  imported  at  a  first  c 
of  over  15  cents  p(.'r  dozen,  or  nearly  j^'J.oIvj.ooO,  v.hile  ll.e  avei'i 
annual  value  (>['  such  iuiporlatioii  during  ilu?  ])ast  four  vi^n-s  ] 
been  J?:>/:jir,,.'j->r).  Such  facts  empliasizv?  th?^  U(M'<'Sr-ity  foi*  <M>e(.)ui'a:^; 
the  increase  o!*  domesli'*.  fowls  of  all  kiiid^",  v.vA  thi^y  furtliei  irulic 
beyond  ([Uesiiou  tiiat  this  industry  is  iiup'ortaiit  enough  tu  deiui 
t]n'  special  consid-v-r.-iiioii  of  this  l)e;)-»i"tmeMt. 

The  ec<.>nouiics  (.1*  re;'.'-i:i'j;'  .I'.id  rr.-'.liu.^-.  Ili-' i.rculiar  ailaj»taiioi 
the  hn-.^ls  to  spt.'ciiic  n <-•.-.  riiei-it  ui«.>ro  ollicial  altenlion  tliau  ] 
heret<'i'<.)re  been  given  to  thi.se  subjects. 

SIIKEP   ANO   ^VOOL. 

The  im]"U'tance  of  slieep-husl):'.ndry  demands  the  especial  c 
si(!i.'rati«'.i  "»'  t'l..  D.jjavt.iueiit  at  I'lis  time.  The  ecjuomics  oT  bi-(j 
ing  aud  feediiig,  v/itJi  reference  to  a  grov/ing  branch  of  the  in 
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jjToixu     the  largest  equivalent  of  flesh  for  tho  feed  coiisiuned 
The  rapid  increase  and  coiisiimi.)tion  of  mutton  is  indicated  1); 
enlargement  of  the  receipt  of  sheep  at  Chicago  and  St.  Louis  f 
544,627  in  1875  to  1,971,683  in  1888.     Tho  increase  in  Now  York 
ing  the  same  period  amounts  to  750',000. 

A  canvass  of  the  principal  cities  of  the  country  woukl  ovido 
show  that  consumption  has  doubled,  a  rate  of  increano  hvicc  ajv  r; 
as  the  advance  of  population.  The  healthfulness  of  muttoi] 
suitability  for  summer  use  in  warm  climates,  and  its  growing  p< 
larity  as  highly  fed  animals  of  the  best  mutton  breeds  become  ii 
common  in  our  markets,  contribute  to  the  rapidly  enlarging  demj 
It  is  important  that  this  branch  of  sheep  raisiug  should  rec 
greater  attention. 

The  wool  industry  probably  represents  S'J00,00O,0u()  per  ann 
and  the  native  wool  product  is  four  times  as  largo  as  in  1800,  w 
the  average  fleece  weighs  as  much  as  two  of  that  date.  Prior  to 
time  there  was  a  slow  increase  of  numbers  and  small  advance 
quality  or  weight.  Large  classes  of  goods  which  could  not  be 
duced  in  this  country,  as  was  claimed  by  importers  and  h:ilf  belit 
by  consumers,  are  now  produced  here  in  nearly  full  snpj)ly  of 
home  demand.  Their  manufacture  was  rendered  possible  first 
the  effect  of  the  war  premium  on  gold  and  afterwards  ];y  the  ii 
ence  of  the  tariff  of  1807. 

The  result  of  this  development  has  been  that  growers  have 
ceived  hundreds  of  millions  of  dollars  which  would  otherwise  1 
gone  to  the  Argentine  Republic,  Australia,  and  other  countries. 
has  created  a  reliable  supply  of  home-grr)wn  raw  material  for 
manufactures  and  an  evener  and  better  quality  of  wool  than 
handled  by  nations  depending  on  tho  growth  of  all  climates,  a  be 
average  quality  of  goods  than  those  of  foreign  manufacturers,  a: 
steady  reduction  of  price  through  competition. 

I  resi)ect fully  call  your  attention  to  a  fact  full  of  significanc 
this  connection.  There  has  recently  been  serious  interruption  to 
prosperity  of  wool-growers.  Since  the  reduction  of  the  tai*ii 
1883  the  numbers  of  sheep  have  apparently  been  reduced  al 
seven  millions,  and  the  imi^ortation  of  wool  has  in(*reased  f 
78,350,051  pounds  in  1884  to  120, 487. 7*39  the  past  year.  Upnji 
sheep  and  wool  industry  of  this  couulry  thn  burden  of  that  lo^s 
fallen,  while  our  manufacturers  have  contributed  so  much  a 
tional  money  to  foreign  markets.  Wool-growers  are  despoudei 
Tiew  of  low  prices  of  wool,  and  their  interests  are  threateneil  in 
aence. 

On  behalf  this  industry  I  commend  these  facts  to  you.  and  sIh 
'  be  submitted  to  Congress  I  ask  for  them  intelligent  and  cai 
leration. 
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It  is  to  be  assumed  that  when  Congress,  in  its  wisdom,  raised  tliis 
Department  to  its  i>rosent  dignity,  find  made  its  cliief  a  Cabinet 
ollicer,  tlie  intention  of  our  law-makers  was  not  sinqjly  to  add  the 
luster  of  official  dignity  to  an  industry  already  dignified  by  th*^ 
labor  of  its  votaries,  but  to  give  it  added  iniiuence  and  power  for 
good  in  tlieir  behalf.  It  will  not  bo  amiss,  then,  if  here  and  now  I 
venture  to  offer  some  facts  no  doubt  already  familiar  to  you,  but 
which  strikingl}''  emphasize  the  vast  aggregate  importance  of  the 
interests  which  it  is  the  primary  object  of  this  Department  to  serve. 

As  far  back  as  18S0  the  value  of  the  farms  of  the  United  States 
exceeded  ten  tliousund  million  dollars.  To  the  unremitting  indus- 
try of  their  owners  these  farms  yielded  an  aggregate  annual  value 
of  nearly  four  thousand  niillio]i  dolhirs.  in  the  i)roduction  of  which 
a  vast  ])oimlation  of  nearly  eight  million  of  toilers  utilized  nearly 
half  a  billion  worth  of  farm  impleinents.  The  value  of  live-stock 
on  farms,  estimated  in  the  last  census  to  be  v/orth  over  one  thou- 
sand five  hundred  millions  of  dollars,  is  shown  by  the  reliable  statis- 
tics collected  l^y  this  Department  to  bo  worth  to-day  two  thousand 
five  hundred  and  seven  million  dollars.  A  low  estimate  of  the  num- 
ber of  farmers  and  farm  laborers  employed  on  our  live  million  fanns 
places  it  at  nearly  ten  million  persons,  rei)resenting  thirtj''  million 
people,  or  nearly  one-half  of  our  x>resent  population. 

Tliese  fevv*  figures  are  sur(*ly  enough  in  themselves  to  convince  every 
thoughtful  man  of  the  r(^'^ponsibiUtL(:s  thrown  upon  the  Department 
of  Agriculture,  but  even  they  do  ]iot  permit  of  a  realization  of  their 
full  portent,  unless  the  correlation  of  agriculture  with  the  other  in- 
dustries of  this  country  be  pro])erly  considered.  It  may  be  broadly 
stated  tliat  upon  the  producfiveness  of  our  agriculture  and  the  j.)ros- 
l)erity  of  our  faniutrs  the  entire  wealth  and  i)rosperity  of  the  wliolo 
nation  depc?ud.  The  trade  and  commerce  of  this  vast  ccmntry  of 
which  we  so  proudly  boa-st,  the  gnjat  Lransi)C)rtation  facilities  so 
greatly  developed  during  the  past  quarter  of  a  century,  are  all  i:)ossi- 
])le  only  because  the  underlying  industry  ot  them  all,  agriculture, 
has  called  them  into  being.  Even  the  product  of  our  mines  is  only 
valuable  because  of  the  commerce  and  the  wealth  (treated  by  our 
aari'icull  ure.  Those  are  strong  assertions,  but  th<.?v  are  asjscrlions 
fully  justifiLMl  by  th(^  facts  and  recognized  tlie  world  over  by  the 
highest  authorities  in  ])oliiical  econoni}'. 

No  wonder,  then,  that  I  appeal  earnestly  and  confidently  for  such 
sui)port  as  will  enable  me  to  acquit  myself  creditably  in  the  position 
to  which  your  confidence  has  assigned  me,  anil  to  see  to  it  that  the 
great  woi'k  confided  to  me  is  efficiently  performed.  Tliroughout  the 
country  from  time  to  time,  and  at  all  times  in  some  parts  of  this 
great  country,  we  find  agriculture  sulfering  from  depression,  to 
diagnose  the  cause  of  which  is  oftentimes  a  difficult  task  for  our 
publicists  and  political  economists,  while  our  law-makers,  both  State 
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and  national,  find  their  most  difficult  task  in  the  delicate  duty  of  so 
adjusting^  the  respective  rights  of  every  class  of  our  citizens  as  to 
BOCure  to  each  the  full  benefits  of  thoir  industry.  This  is  neither 
the  time  nor  place  to  analyze  causes  of  agricultural  t';'yn-^\•sa):^  nor 
to  discvTSS  at  length  the  many  iianaceas  proposed  for  its  relief,  hut  I 
do  feel  that  the  agencies  whichalreadyexistprimavtlyforthe  benefit 
of  the  industrial  classes  must  be  extended  to  the  full  for  the  advan- 
tage of  tlie  tiller  of  the  soil. 

Protection  of  Amencan  industries  is  one  of  the  rock-rooted  princi- 
ples of  tlio  great  party  which  this  administration  represents.  To  all 
the  protection  that  wise  tariff  laws  can  afford,  and  to  the  fullest  ex- 
tent compatiblo  with  the  equal  rightj?  of  all  classes,  which  is  a  fund- 
amenta.1  principle  of  reptiblican  institutions,  the  farming  industry 
justly  claims  its  inalienable  right.  In  the  diversification  of  ayri- 
culture  which,  I  am  thankful  to  say,  has  taken  place  during  tlio 
past  fo^v  years,  and  which  I  hope  it  will  bo  in  my  power  to  greatly 
encourago,  the  farmer  lias  been  enabled  to  pi-odui^e  many  articles 
cotDpiiratively  unknov/n  as  a  homo  product  twenty  years  ago.  For 
all  such  articles  as  our  own  soil  can  produce  the  fanner  justly  asks 
tliat  protection  which  will  insure  to  him  all  the  benefits  of  our  home 
market. 

Another  agency  looking  to  the  important  well-being  of  the  farmer 
is  that  which  was  "called  into  being  by  the  creatiou  of  this  Dci^rt- 
nient,  an  agency  which,  enorgeticaliy  antl  judiciously  directed,  will 
not  fail  of  its  purpose.  Great  as  are  our  cro^js  in  the  aggregate,  it 
must  he  admitted  that  our  broad  acres  are  not  as  prolific  as  they 
should  be,  and  I  am  convinced  that,  with  the  aid  that  can  bo  afforded 
to  agriculture  by  carrj'iug  out  to  the  full  the  purposes  fur  ivhich  this 
Department  exists,  and  tlianiis  to  the  rapid  growth  of  intelligeuco 
and  the  remarkable  efforts  at  self-help  among  our  farmers,  the  yield 
of  every  tillable  acre  in  this  coiiutiy  can  bo  incr(;ased  50  per  cent. 
More  than  this  will  science,  properly  directed,  enable  us  to  accom- 
plish, for  millions  of  acres  at  present  unproductive  can,  by  its  ap- 
plication, be  rendered  fertile.  The  great  nations  of  Europe  strain 
every  effort  to  make  science  the  hand-maid  of  war;  let  it  bo  tlie  glory 
of  the  great  American  p(^ople  to  make  science  the  hand-maid  of  agri- 
culture. 

Such  is  the  historj-  of  tlie  j'eor's  operations  of  this  Department, 
and  siich  the  condition  and  needs  of  tiio  interests  committed  to  its 
charge.  I  conclude  thi.s  r(.>]iort  with  the  es])resyi()n  o(  my  thanks  for 
the  hearty  co-operation  and  faitlifid  service  which  the  ofiiccr:*,  clerks, 
employes,  and  correspondents  of  the  Depiirtment  have  at  all  times 
given  nio. 

Very  i-espectfully,  your  obedient  servant, 

J.  M.  Kfsk, 
'i  Socreicry. 


SPECIAL  REPORT  OP  THE  ASSISTANT  SECRETARY. 


TEXTILE   FIBER  rRODUCTION. 

Sir:  IiiasmTicli  as  my  porsoiial  attontiou  has  "been  devoted  to  the 
measures  uinlerlaivc.ii  during  the  past  year  with  a  view  to  collecting 
all  tivailaWo  iufoi-maliou,  both  at  homo  and  abroad,  bearing  upon 
texlile  Tiber  production,  aud  inasmuch  as  this  work  is  in  charge  of  a 
si>ocial  agent,  Mr.  Charles  Ricliards  Dodge,  appointed  by  you  espe- 
cially for  this  purpose  and  reporting  directly  to  myself ,  I  therefore 
have  the  honor  to  submit  to  you  a  brief  report,  indicating  what  has 
been  done  during  the  cui-rent  year  with  a  view  to  supplying,  by  this 
Depjirtmout,  the  fullest  ini'ormation  obtainable  on  this  important 
subject. 

The  interest  in  textile  fiber  production  in  the  United  States  is  in- 
creasing, as  is  ati'.'sl'.'d  hy  the  large  (Correspondence  of  the  Depart- 
ment uinai  the  su])j«'(;:.  Tlie  inany  inrjuiries  that  are  made  relate 
not  oidy  to  hemp,  liax,  ramie,  and  jute,  Imt  to  a  wide  range  of  uncul- 
tivated iiljer-producing  plants,  either  of  iixed  (Commercial  value  and 
grovrji  in  other  countries  or  those  indigencms  to  the  soil,  which 
might  through  their  culture  boccmio  sources  of  wealth  to  the  rural 
classes  North  and  South. 

The  results  of  the  investigations  in  Europe  made  in  the  past  sum- 
mer and  fall  by  the  special  agent  of  the  D(^])artment  are  most  satisfac- 
tory, and  a  valuable  fund  of  information  regarding  the  foreigii  meth- 
ods of  culture  with  w(41-known,  or  progress  with  new,  fibei^s  has  been 
secured,  which  in  due  time  will  be  given  to  the  public.  This  relates 
in  the  first  place  to  flax  and  hemp  cultivation  aud  methods  of  han- 
dling in  countries  where  the  best  results  have  be(»n  obtained,  with 
latest  information  regarding  machinery.  It  also  includes  a  study  of 
the  ramie  question,  with  a  report  on  the  ramie  machine  trials  of  1880, 
held  in  connection  with  the  Paris  Exposition,  and  therefore  oflficial. 

An  investigation  has  btnm  eutin*ed  upon  in  this  country  having 
.■or  its  object,  first,  the  securing  of  accurate  information  and  statis- 
lics,  as  far  as  possible,  upon  every  phase  of  fiber  production,  to  estab- 
i^h  the  present  status  of  these  industries  in  the  United  States  from 
^ne  agricultural  stand-i)oi nt;  secondly,  to  ascertain  by  what  means 
^nd  to  what  extent  the  production  of  well-know^n  commercial  fi.boi's 
40 


Lj>le  recompenBe  to  those  engaged  in  agri- 
ici  novr  a  profit    )lo  cultivation  and  utilization  of  new  fiber 
plants  mzxy  "be  most  r(?adiiy  asHurotl. 

The  production  uf  lieini)  and  fl:ix  in  \\\o  United  St^^l(.*^?  is  an  indus- 
try wliieli   dutes  back  to  ilio  uirlicjst  lii.^toiy  of  «mr  cc>i;!iti-v.     The 
systoms   in  tlio  utilization  of  tiicso  prodiu-ts  in  inanul'actiirc  liavo 
greatly  chnn^ed  in  coni])arativ('ly  recent  years.     T'lis  iact,  in  con- 
nection   witli  tlio  importation  of  lar^o  qiiap.titics  of  several  iib;*rs 
grown  in  otlior  countries,  sonu?  oL*  wliicli  are  oblaiihal)!'.'  at  low  cost, 
is  largely  rei5XK)nsiblo  for  the  f2:reat  fallii^i;*  c,ir  \n  natin:i;;i  ].^*oduction 
in  tlie  past  thirty  years.     But  what  our  ]>eo|)l(»  liav*^  don*.:  c:!  n  be  done 
again,  jind  iinprovid  upon,  tliougli  ne^-essarily  undci"  ik^v  conditions 
modified  to  meet  the  ro(pii7'(Mnents  of  the  prcsm;  liinc^-.     Tlic  econ- 
omy of  labor,  through  a  more  intv;ili«^eni  un.(]i;rsiaii<lin,i^'  oC  l}i<»  l)est 
methods  of  in-actice,  togeiiu^r  v/ith  the  use  of  ]al>or-s.i  ving  njachinery 
and  tho  application  of  that  energy  for  which  uie  Anu'i-ican  i)eople 
are  noted,  will  go  far  to  ovi.'rconie  difl'en'jices  in  tlu.-  vahie  of  hibor 
here  and  in  other  countries. 

Hemp  culture,  if  only  for  tlie  manufacture  of  binder  tv/ine,  should 
be  largely  extended.     The  D(^/>arhnr]it.  is  already  in  pnsse.-sion  of 
interesting  facts  regarding  its  ])i"o(hictiou  at  (■oni])anitively  low  cost, 
and  of  its  possible  extcnsi<»n  in  cortain  direclioiis  in  1S!)0.     The  vast 
stacks  of  straw  derived  from  a  miUi<.>n  a.eres  ui'  llax  iri-ovrn  for  seed 
alone,  in  States  from  Ohio  to  Dakota,   and  burned  ov  otherwise 
wasted,  should  bo  turned  to  valiuible  account  in  the  farm  economy. 
With  somewhat  better  methods  of  soil  ])i"eparati(;n,  v/ ith  the  plant- 
ing of  imported  seed  and  more  car<?fnl  handling  after  the  straw  is 
grown,  it  is  believed  that  fhix  can  be  cultivated  both  for  seed  and 
for  a  grade  of  fiber  tlmt  wowld  have  a  certain  valia^  fmr  use  in  the 
coarser  productions  of  manufacture,  juid  thus  make  it  a  marketable 
commodity.     An  interesting  i]U]uiry  in  this  direction  has  iK^en insti- 
tuted, which  at  the  outset  promises  good  results. 

The  vexed  question  of  the  establishment  of  the  roimie  industry, 

while  more  favorable  to  ultimate  sucievts  than  at  any  prv^vious  tinic\ 

is  yet  beset  with  difliculties;  machinery  iias  been  produced  in  both 

hemispheres  concerning  which  we  ]nay  record   quite  satisfactoiy 

perfonnances  in  regard  to  tlie  mere  production  of  "  ribbojis"  or  of 

"filasse"  of  good  quality,  but  in  the  consideration  of  (juanlity  and 

ability  for  continuous  oi)eratiou  something  reniaiiis  to  l)e  desired. 

Becent  discoveries  in  this  country  in  degumming  the  liber  of  ramie, 

and  in  one  branch  of   ramie  si)inning — on  woolen  and  cotton  ma- 

rjhinery  from  carded  fiber — are  cheering  indications  of  a  future  for 

heindu.stry,  from  the  manufacturers'  j)oint  of  view,  in  tliis  c«mntry, 

Q'diniculties  in  the  earlier  prei)aration  of  the  fiber  .shidl  have 

L  fully  overcome.     Regarding  tlu^  culture  of  juie  I  may  say  tho 

as  Ixas  been  said  of  ra;uie.      There  is  no  doubt  but  that  tho 
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Southern  farmer  can  produce  it  profitably  when  the  question  of  i 

chine  decorticators  lias  heen  settled. 

The  consumption  of  sisal  hemp  in  this  country  is  enormoua 
Sisal  can  bo  grown  (is  grown  in  limited  patches)  in  extreme  southern 
portions  of  the  country,  and  will  produce  fiber  of  good  length  and 
quality,  several  recent  samples  from  Florida  being  in  possession  of 
the  Dopai-tment.  Besides  sisal  there  are  several  allied  fiber  plants 
which  can  bo  utilized  if  desirable,  and  which  are  commercial  prod- 
ucts in  other  counirios. 

Attention  has  also  been  called  to  okra  and  other  fibrous  plants  of 
the  Mallow  family,  all  of  which  possess  a  cei-tain  value  in  industrial 
economy,  and  which  could  be  produced  in  quantity,  with  ramie  and 
jute,  if  their  cultivation  were  desirable.  It  is  my  aim  to  obtain 
full  information  ro^*arding  all  of  these  fibers  as  possible,  so  that  if 
the  Department  should  at  a  future  time  institute  experiments  looking 
toward  their  utilization  it  may  be  well  equipped  for  this  purpose. 

While  I  w»)iiid  encourage  and  recommend  limited  experiment  with 
the  culture  of  tliose  nrw  libers  in  the  South  for  the  useful  experience 
and  the  knowle»lgc  it  will  give,  caution  is  nevertheless  urged — con- 
sidering that  the  in<lustry  has  not  yet  been  established  on  a  satis- 
facty)!'y  l)asis — against  farmers  going  deeply  into  their  culture  in  the 
hopo  of  immediate  largo  profits.  For  those  who  have  kept  pace  with 
the  devolopniout  ol*  the  ramie  question  and,  so  to  speak,  liavo  their 
eyes  t»]K.'n,  these  suL^irestions  are  not  made,  but  rather  for  the  benefit 
of  tli.-it  ()th»M'.  larg»;r  c'hl^^.s,  whose  only  knowledge  of  the  su]>-joct  is 
gleanefl  from  tlie  cxiniudy  favorable  rei)ort  of  the  profitableness  of 
these  industries,  m«id(^  by  interested  parties. 

The  roixji't  u(}\Y  lu-ing  prepared  is  well  uij dor  way  and  will  it  is 
hoiH»d,  he  n^i'ly  fui-  distribution  early  in  ISOO.  The  intention  is  that 
it  shall  be  as  '.'oinpreliensivo  of  all  information  o])tainable  up  to  this 
dale  ou  iliis  im[)nrlaiil  subject  as  its  limits  will  i^ermit. 

I  respLrlfully  submit  the  above. 

Edwin  Willits, 

As^isiant  Secretary. 
Hon.  J.  M.  lli'SK, 

jJ>Vr/-(  !<i  I'll  of  ^(jn'citlhire. 


SPORT  OF  THE  CHIEF  OF  THE  BUREAU  OF  ANIMAL  INDUSTRY. 


Sib  :  I  liave  tlie  honor  to  transmit  herewitli  my  report,  which  con- 
ins  a  brief  statement  of  the  more  important  work  accomplished  by 
e  Bureau  of  A-iiiinal  Industry  during  the  year  1889.  For  many  in- 
isting  details  of  the  work,  and  for  the  rejjorts  of  agents,  inspectors, 
la  other  employes,  I  must  refer  you  to  the  Sixth  Annual  Report  of 
le  Bureau  ot  Animal  Industry. 
Very  respectfully, 

D.  E.  Salmon, 
Chief  of  the  Bureau  of  Animal  Industry. 
Hon.  J.   M.   Rusk, 

Seoretary  of  Agriculture. 


PLEURO-PN3UMONIA. 

The  measures  for  the  eradication  of  the  contagious  pleuro-pneu- 
•nia  of  cattle,  as  given  in  detail  in  former  reports,  have  been  con- 
.ued  during  the  year  without  interruption  or  modification.  The 
irogress  of  tlie  work  has  been  notable;  tliough  not  as  rapid  as  would 
»  possible  if  the  Department  had  sufficient  authority  to  properly 
mforce  its  regulations.  It  has  often  been  found  difficult  to  secure 
ihe  prosecution  and  conviction  of  parties  who  have  violated  the 
State  la^ws  under  which  the  regulations  are  made.  Some  pai'tios, 
irtxo  have  flagrantly  and  persistently  violated  the  regulations  aiui 
Biven  assaulted  the  officers  of  the  Department,  have  had  their  cases 
dismissed  by  justices  of  the  peace  or  by  the  grand  juries  before  which 
ihe  matter  was  brought,  with  the  intimation  tliat  prosecutions  for 
Boch  offenses  would  not  be  countenanced  by  them. 

The  great  obstacle  to  the  speedy  conclusion  of  this  work  is,  there- 
fore, not  in  any  inherent  dimculties  in  the  work  itself,  but  in  the 
imi)OSsibility  oi  securing  under  the  present  statutes  a  strict  enforce- 
ment of  the  necessarv  rules.  The  infected  area  is,  however,  con- 
stantly decreasing,  ana  the  number  of  herds  in  which  the  disease  is 
found  is  becoming  smaller  with  each  quarter.  This  improvement 
will  be  made  plain  in  the  tables  which  follow. 

It  is  gratifying  to  be  able  to  state  that  no  outl)reaks  of  })leuro- 

monia  have  been  discovered  during  the  year  in  the  section  of 

iX)untry  west  of  the  Alleghany  Mountains.     It  is  also  fortunate 

no  extensions  of  the  contagion  have  occurred  in  the   Eastern 

3  since  the  report  for  1888  was  submitted.     The  absence  of  such 

eaks  has  so  increased  the  confidence  of  cattle-owners  and  shi])- 

fihat  our  domestic  traffic  in  cattle  outside  of  the  infected  districts 

longer  influenced  to  any  appreciable  extent  by  the  presence  ot* 

titagion  in  the  country. 
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WORK  IN  NEW  YORK. 

Olio  year  a^o  plouro-pnoiimonia  existed  in  the  counties  of  Orange, 
Now  York,  Kings,  and  Queens.     No  cases  have  been  discovered  in 
OraiiG^e  and  Now  York  Counties  since  June,  so  that  the  disease  has 
hoon  conlinod  for  the  last  five  months  to  Kings  and  Queens  Counti 
Thoye  two  counties  have  long  been  the  oldest  and  worst  infected     i- 
tion.s  of  t]i(»  country,     ilany  of  the  dairymen  are  unfavorably  ais- 
l>x)i^  m1  low.'U'ds  tJi(>  work  of  eradication  and  are  unwilling  to  submit 
to  thiM'egalati(.»ijs.     Cattle  in  many  instances  have  been  pastured 
u])on  the  commons  and  moved  from  stable  to  stable  without  pern 
Ex]^)osure  in  this  way  accounts  for  many  of  the  now  cases  of  dis» 
wlncli  have  been  recently  developed. 

Many  stables  in  th<^  infected  districts  are  without  ventilation. 
They  are  so  constructed  that  it  is  impossible  to  keep  them  in  a  proper 
sanitary  condition.  Thero  are  accumulations  of  filth  under  the  floors, 
and  the  wood-work  is  rotten  and  porous.  Such  buildings  can  not  be 
satisfactorily  disinfected,  nor  can  they  be  held  without  stock  a  suffi- 
cient length  of  time  after  the  diseased  herds  are  removed  to  insure 
safety.  The  result  is  that  in  some  cases  the  plague  has  appeared  sev- 
eral times  on  the  same  premises. 

To  ])revent  these  re-iufections  is  one  of  the  most  difficult  problems 
wlii'*li  is  to  bo  solved.  In  Marvland  there  was  for  a  time  the  same 
dilliculty,  and  it  vras  removed  in  the  worst  cases  by  the  State  Live- 
stock Sanitary  Board  condemning  and  destroying  such  buildings  as 
could  not  be  x^roperly  disinfected.  The  comnensation  in  such  cases 
wa.'?  made  from  tlie  State  appropriation.  This  Department  has  up 
to  the  ])resent  declined  to  expend  anv  part  of  the  appropriation  for 
thc^  purchasn  and  destruction  of  buildings,  but  in  certain  cases  in  the 
badly  infected  districts  of  Long  Island  such  action  may  become  neo- 
essary  for  the  success  of  th(.*  work. 


number  137, OSS  were  re-examined  by  the  non-yrofessional  assistants, 
and  33,1 '35  were  tagged  with  numbeVs  and  registered  upon  the  books 
of  the  Bureau. 

There  were  150  new  herds  found  affected  with  pleuro-pneumonia 
during  the  year,  and  these  herds  contained  3,01-4  animals,  249  of 
wliicli  were  x^roiiounced  diseased  when  the  inspections  were  made. 
Thei'o  were  inirchased  for  slaughter  during  the  same  time  1,053  af- 
f''cted  cattle,  at  a  cost  of  §2S,t310.05,  an  average  of  $'v*G.70;  also,  2,819 
exposed  cattle,  at  a  cost  of  $j!),l)0s.03,  an  aVerage  of  §21.25.  l!he 
smaller  cost  of  the  exposed  cattle  as  compared  wit-h  the  affected  ones 
is  due  to  the  fact  that  the  amount  which  the  owner  realized  for  the 
carcasses  was  deducted  from  the  appraised  value,  the  Department 
paying  the  balance. 

it  has  been  found  necessary  to  disinfect  330  stables,  stock-yards,  or 
')tlier  premises  during  the  year,  and  also  to  make  ;)o.v/-?;io?*/c'm  exami- 
nations ui)on  the  carcasses  of  15,375  bovine  animals,  of  wiiich  1,012 
w(»re  found  diseased  w4th  pleuro-pneumonia. 

The  total  expenses  in  New  York  from  December  1,  IJ^SS,  to  HTo- 
vember  30,  1S8!),  liavn  l)een  SJ>^7,814.00,  of  which  §88,118.08  was  paid 
for  cattle  purchased  lor  slaughter  as  either  diseased  or  exj^osed.  The 
remainder  constitutes  the?  expense  for  disinfection,  inspection,  tajf- 
gin^,  registerinsr,  supervising  the  movement  of  cattle,  post-morte 
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the  various  ezpeuBes  incident  to  a  work  of  this 

WORK   IN  NEW  JERSEY. 

In  this  Stato  the  oi)enitions  have  been  almost  entirely  confined  to 
Hudson  County,  witii  the  exception  of  a  laiw  diseased  h(^rd  found  in 
the  distillery  stahles  at  East  ilillstono,  and  three  affected  herds  in 


siroiis  of  rcMnoviiijL^  tlie  quarantine  restrictions  from  Hudson  County, 
but  lias  consented  to  maintain  them  up  to  the  present  time  upon  the 
urgent  representations  of  this  Department  that  such  action  was  nec- 
essary to  tbo  success  of  the  work.     It  is  doubtful  if  proper  regula- 
tious  can  bo  continued  in  New  Jersey  under  the  nresent  system  of 
oo-oporation  until  tlio  contai^ion  is  completely  eradicated.     The  im- 
portance of  success  here  is  exceptionally  ^rcat  because  of  the  traffic 
in  cattle  between  the  infected  district  in  New  Jersey  and  the  neigh- 
boriufi:  counties  in  New  York.     If  the  disease  should  again  become 
prevalent  in  the  former  State  it  would  be  difficult  if  not  iniijossible 
to  prevent  the  re-in[*ecti(m  of  Westchester  and  New  York  Counties 
in  the  latter  State.    There  would  also  b(*  great  danger  of  the  infec- 

ow 

To 

vith 

•eifpi  countries  greater  i>owers  are  reciuired  than  are  now  possessed 

by  this  Department. 

From  December  1, 1888,  to  November  30, 1880,  there  were  inspected 
in  New  Jersey  8,455  herds,  containing  70,001  head  of  cattle.  Of  this 
number,  09,287  were  re-examined  by  the  non-professional  assistants, 
11,672  were  tagged  with  numbers  and  registered  upon  the  books  of 
the  Bureau. 

There  were  48  new  herds  found  infected  with  jpleuro-pneumonia 
during  the  year,  and  there  herds  contained  OGl  animals,  81  of  which 
were  pronounced  diseased  when  the  inspections  were  made.  There 
were  purchased  for  slaughter  during  the  same  time  116  affected  cat- 
tle at  a  cost  of  $:iJ\o',K  an  average  of  $22/J'2  per  head;  also  70-i  ex- 
posed cattle  at  a  cost  of  §10,59:3,  an  average  of^  $23.57. 

It  has  been  found  necessary  to  disinfect  ;;208  stables,  stock-yards, 
and  other  premises,  and  also  to  make  posUmorle in  examinations  upon 
the  carcasses  of  J 4,242  bovine  animals,  of  which  180  were  found  dis- 
eased with  plouro-pncumonia. 

The  total  expen.ses  in  New  Jersey  from  December  1,  1888,  to  No- 
yember  30,  1880,  have  been  800,345.42,  of  which  slO,2.)l  was  paid  for 
cattle  purchased  for  slaughter,  because  they  vrere  eit  her  diseased  or 
had  been  exposed. 

THE  WORK  IN  PENNSYLVANIA. 

As  indicated  in  the  last  i-eport,  (piarantine  restrictions  at  Philadel- 

la   were  removed  on  Dec(nnber  15,  1888,  and  at  that  time   ihe 

-eater  part  of  the  force  of  the  Bureau  stationed  there  was  witli- 

a.     It  was  deemed  advisal)le,  however,  to  retain  at  that  city 

veterinary  inspectors  and  two  a^ssistant  inspectors  fortliej)ur- 

of  maintaining  a  supervision  of  the  Philadelphia  stock-yards, 

L  W)  watch  the  slaughter-houses  and  rendering  works  for  a  few 

Bf   in   order   that   any  re-appearanco  of  disease  might  bo 
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promptly  detected.  The  wisdom  of  this  course  was  made  apparent 
on  December  31,  when  our  inspectors  discovered  at  the  Philadelphia 
^t(jck-yards  a  herd  of  cattle  having  contagious  pleuro-pneumonia. 
Tiieso  cattle  had  heen  sliipped  to  Philadelphia  from  the  Somerset 
Distillery  stables  at  East  Millstone,  New  Jersey.  On  being  slaugh- 
tered, seventeen  cases  of  contagious  jjleuro-pneumonia  were  found 
on  7)05^?7?orton.  examination.  AH  cattle  that  had  come  in  contact 
witn  this  herd  were  promptly  quarantined  and  slaughtered,  and  the 
stock-yards  were  thoroughly  disinfected.  The  railroad  cars  in 
which  these  cattle  had  been  transported  were  traced  to  Altoona,  Pa., 
Avhere  they  were  disinfected  by  oificcrs  of  the  Bureau. 

Under  (late  of  September  11,  the  Secretary  of  the  State  Board  of 
Agriculture  informed  this  Bureau  that  a  herd  had  been  discovered 
by  the  State  officers  in  Chester  County,  Pa.,  having  contagious 
pleuro-pneumonia,  that  the  State  veterinarian  had  killed  two  ani- 
mals, and  on  post-niortein  examination  had  pronounced  them  to  be 
afl'ected  with  contagious  pleuro-pneumonia  m  an  acute  form.  An 
ollicer  of  the  Bureau  was  detailed  to  visit  that  locality  but  failed  to 
Jhid  any  evidence  of  lung  plague  among  animals  there  inspected. 
For  the  reason,  however,  that  the  premises  on  which  the  disease  had 
been  reported  to  exist  was  a  public  cattle  or  drove  yard  from,  which 
cattle  were  transported  to  Wilmington,  Del.,  the  stock-yards  at 
Philadelphia,  and  into  other  channels  of  interstate  commerce,  it 
was  thought  necessary,  in  order  to  protect  the  cattle  industry  of  the 
country  from  any  possible  danger,  that  these  premises,  and  also  all 
cattle  that  had  been  in  contact  ^vith  the  herd  reported  to  have  been 
diseased,  should  bo  strictly  quarantined.  This  was  done;  and  in 
addition  the  stock-yai'ds  at  Chester,  where  the  disease  was  said  to 
be,  were  thoroughly  dLsinfected.  The  quarantine  was  maintained 
for  ninety  days,  and  at  tlie  end  of  that  time,  no  evidencejof  lung 
plague  having  developed,  all  restrictions  were  removed. 

With  these  exceptions  no  contagious  pleuro-pneumonia  has  been 
found  in  Pennsylvania  during  the  year,  and  it  is  thought  that  the 
contagion  no  longer  exists  there. 

From  December  1,  ]  ^-ss,  to  Xovember  30, 1 880,  there  were  inspected 
in  Pennsvlvania  1,311  herds,  containing  2-lr,003  head  of  cattle.  Of 
this  number  ],t385  were  re-examined  by  the  non -professional  iissist- 
ants,  and  1,513  were  tagged  with  numbers  and  registered  upon  the 
books  of  the  bureau. 

There  were  no  herds  in  the  State  foimd  by  our  insi)ectors  to  be 
affected  v/ith  pleuro-pneumonia.  There  W(»re  i)ur{*ha>'ed  for  slaughter 
eleven  exposed  cattln  at  a  e(jst  of  8100,  an  average  of  s?17.:i)7  per  head. 

It  was  considered  advisable  to  disinfect  ::ix  stables,  stock-yards, 
and  other  premises;  13,!!^^  iv)Si-inortLm  examinations  were  made 
upon  the  carcasses  of  bovine  animals,  of  which  17  were  found  dis- 
eased with  pleuro-pneumonia. 

The  total  expense's  in  Pennsjivania  from  December  1,  1S8S,  to 
Nov(»niber  30,  iss:'.),  have  b(M»u  88,8o6.-^5,  of  which  $100  was  paid  for 
exposed  cattle  purchased  for  slaughter. 

WORK    IN    MARYLAND. 


»[M']'ati(»n  or  tlie  ijive-Stoek  Sanitary 
Doard,  the  ([uaraniine  regulations  Jjave  been  euiV;n:t^d  and  the  con- 
tagion has  been  ciradicated.      Only  live  herds  affected  with  pleuro- 
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pneumoniai  liave  been  discovered  in  the  last  ten  montlis,  and  at  this 
writing  (December  20)  three  months  have  elapsed  since  a  case  of  tlio 
disease  lias  occurred. 

We  "have  here  one  of  the  most  striking  illustrations  that  the 
history  of  the  world  has  furnished  of  the  possibility  of  extermi- 
nating this  plague  from  the  worst  infected  of  cities,  and  from  the 
dairies  of  the  adjoining  countiy  districts,  within  a  reasonable  time, 
by  tlie  application  of  proper  sanitary  measures.     In  the  Old  World 
it  lias  al^vays  required  many  years  under  the  regulations  generally 
adopted  to  free  a  long  infected  district  from  the  disease,  wliile  in 
some  cities,  as  for  example  Paris,  the  work  has  gone  on  for  years 
■witliout  appreciably  diminishing  the  num])er  of  cases  of   dfsea.se 
"wliicli  annually  develop. 

From  December  1,  1S88,  to  November  30,  ISoO,  there  were  in- 
spected in  Maryland  10,904:  herds,  containing  79,000  head  of  cattle. 
Of  tills  number  4-, 800  were  re-examined  by  the  non-ja-ofessional 
assistants,  and  10,53i:  were  tagged  with  numbers  and  registered  upon 
the  books  of  the  Bureau. 

Tliere  were  IS  new  herds  found  infected  with  pleuro-pneumonia 
during  the  year,  and  these  herds  contained  ^Oo  animals,  2i  of  which 
"were  pronounced  diseased  when  the  inspections  were  made.  There 
"were  purchased  for  slaughter  during  the  same  time  72  atfected  cat- 
tle at  a  cost  of  $-^,*254:.27,  an  average  of  $31.31  per  head;  also  311 
exposed  cattle  at  a  co:jt  of  87,3-1:1.83,  an  average  of  $^33.01  i)er  head. 

it  has  been  found  necessary  to  disinfect  35  stables,  stock-yards, 
and  other  jjremises  during  the  year,  and  also  to  make  pofit-viortem 
examinations  upon  tlie  carcasses  of  11,-190  bovine  animals,  of  which 
76  were  found  diseased  with  pleuro-imeumonia. 

The  total  expenses  in  Maryland  from  December  1, 1888,  to  Novem- 
ber 30,  1880,  have  been  $57!488.00,  of  which  }50,o'J0.10  was  paid  for 
cattle  purchased  for  slaughter  as  either  diseased  or  exposed. 

THE  WORK  AS  A  WHOLE. 

Including  all  the  districts  in  which  pleuro-pneumonia  has  existed, 
there  were  inspected  from  December  1,  1888,  to  Novemljer  30,  1881\ 
a  total  of  30,531  herds  of  cattle,  containing  3'-^0,000  animals.  Of  this 
number  183.126  were  re-examined  by  the  non-proi'essional  assistants 
in  addition  to  tlie  veterinary  inspections,  and  50, 85J:  were  tagged  vrith 
nnmbers  and  registered  upon  the  books  of  tlie  Bureau. 

There  were  :l'l'l  new  herds  found  affected  with  pleuro-pneumonia 
dnring  the  year,  and  these  herds  contained  ■L*273  animals,  351  of 
which  were  pronounced  diseased  when  the  inspections  wer(.^  made. 
Thei'e  were  purchased  for  slaughter  during  the  same  time  1,^*11 

Eected  cattle  at  a  cost  of  $33,123.3:3,  an  average  of  820.09  per  lioad  ; 
3,  3,845  exposed  cattle  at  a  cost  of  §81,032.70,  an  average  of  821.80 
;    r  head. 

It  has  been  found  necessary  to  disinfect  588  stables,  stock-yards, 
or  other  premises,  and  also  to  jn^ixkQ  post-wort  em  examinations  ui)<)n 
the  carcasses  of  54,520  bovine  animals,  of  which  1,29-1  were  found 
diseased  with  ])leuro-pneumonia. 

The  total  expt^nses  of  the  pleuro-pneumonia  work  from  Decemb(»r 

I,  1888,  to  November  30, 1889,  have  Deen  $323,505.62,  of  whicli  -Slir,- 

156.08  was  paid  for  cattle  purchased  for  slaughter  as  either  diseased 

exposed.     The  remainder  constitutes  the  expense  for  ins[)0(.*tion, 

urection,  tagging,  registering,  and  supervising  tlie  movement  of 

ble,  of  post-mo)iem  examinations,  and  of  all  the  various  expenses 


54 


BBPOKT  OF  THS  BECBETABY  OF  AOBICU  LTU AS, 


necessary  to  insure  the  prompt  discovery  of  this  plag^^e  when  Ik 
appears  in  any  herd,  and  to  prevent  the*  further  extension  of  the 
infection. 

The  following  table  gives  a  rdsunif?  of  the  pleuro-pneumonia  work 
from  December  1,  1888,  to  November  30,  1889,  as  given  in  detail 
above : 


Honl«  inspectefl 

Cattle  insi)ectP(l 

Cattle  re-«;xaniined 

Diseaaod  cattlu  found  b;^  inspection 

Post-mortem  examinations 

DiRease<l  carcasses  found 

Cattle  tacfi^ 

New  herds  found  affoctod 

Animals  in  alTi.^cfeed  herds 

DiseajHdd  uattle  purchased 

Exposed  cattle  purchased 

Premiaes  disinfected 


New  York. 


New  Jersey. 


137,aKS 

24'J 

15.37:) 

i,oi--«  : 

83,135  I 

150  I 

8,014  i 

1,0M  I 

2.810  I 

33J 


8,4.-)5 

TG.W)! 

3I),1«7 

HI 

U,'m 

1«) 

ll.tJTii 

•iS 

1M)4 

IIU 

7m 


Pennsylvania. 


1,311 

l,dS5 


Haryland. 


13,41*2 

17 

1,518 


11 


10,004 

7l),<S0tf 

4,M6 

SI 

11,491 

T6 

10,5ai 

18 

895 

72 

811 

» 


Total 


86.50 

183,  UB 

8U 

U.SSO 

1.9M 

86, 6M 


l.Mi 
8," 


A  rdsumd  of  the  expenditures  in  the  ])leiiro-piieiimonia  work  from 
December  1,  1888,  to  November  30,  18811,  is  made  in  the  table  which 
follows: 


New  York. 


Salaries 

Tmvelin  {f  expenses 

lliKceliaiieous  expenses 

AlTect**(l  cattle 

Exjv»j«.'d  catt  Ic 

Averajfe  i)ai<l  for  aIT*»cted  cattle 
Average  paid  fur  exixwed  oiiUlo 


New  Jersey. '  Ponnsylvania.    3far}-laof!.  |      TV)ta]. 


$81.80:i.03 
11.74ti.7.S 

as.  •^>1  (».«».) 

:»).  7'J 
;21.x»j 


3»*>.(V10.58 

lO.CiSti.W 

3.8r^J.W 

io,:)0-2j»i> 


$7,fi:».W     S37.n2.09  ! 
4  JJ.  HU 


1 


I'AMX)  ■ 
'"i7.;!7'i 


l,r?rc.(R) 

7.W1.K3 
31.31 
S3. 01 


I 


$183,807.11 
81.HUS.« 
10,r'4:.« 
8S.1SS.8S 

28.  e» 

an.85 


COMPARISON   WITH  THE   PKEVIOUS   YEAR. 

Tho  progress  accoinplislied  bv  tliis  work  can  only  he  estimated  by 
comparing  the  numbor  of  nowlienls  found  ailVclo^l  during  the  year 
and  the  total  number  of  cases  of  plour()-])ii(aun(»uia  found  on  posi- 
inortem  examination  with  similar  data  gallit*rt'd  from  the  reports  of 
the  preceding  year.  As  the  carcasses  of  all  animals  whicli  die  or  are 
slaughtered  from  tlie  quarantine  districts  [ire  examined,  wo  have  in 
tliu  returns  of  the  post-moiieni  examinations  tlie  total  number  of 
cases  of  pleuro-pmuimonia  which  havi*  d<.?vclo])c(i. 

Tlie  following  table  shows  the  number  (.>f  new  herds  found  affected, 
the  number  of  posf-itiorffui  examinations  tiiat  were  made,  and  the 
number  of  carcasses  found  affected  with  ])l('Liro-pneumonia  at  the 

Sosi-mortcm  exaininations  for  the  years  from  Dt^cember  1,  1SS7,  to 
I  ovember  30, 188.^,  and  from  December  1, 1888,  to  November  30, 1889 : 


Stat6a. 

alT.'cted. 

18SS. 

isso. 

X»'W  York - 

3^ 

]ri6 

N'fW  Ji'rs<'y  . . . 
I'l'iiiiM^'lvAiiia  . 

•■•■•••••••••     •••••••••••■■ 

4K 

.Miirvlhn  I 

•  ••••  «••■•■•••••••••••••«•• 

18 

.\o.  ni  ^^  n<  rus     .  „„jrt,.m  ,..;anuiia-  '       afTecttnl  mith 


tiiMiH. 


plt^uro-pottumonlA. 


i:i.  Vu 

0.  IC'j 


If',  .175  I 

11. -J  W  . 

V).4i-Z  : 
11.4!H 


2.871 


l.Olf 

lA 

17 

7% 


Toua 


(JiW  ! 


•  »  >•! 


■J-,'.«Mi)        54,5^rJ 


3,578  '  1, 


tl     I     are]      ihaa  half  as  man^  ne  w 

Hi  ni      TIqtk  anrmg  i^ne  last  year  as  in  the 

^^  v^e    •    mere  were  also  less  than  half  as  many  diseased 

carca.sses  found  on  post-mortem  examination  in  1889  as  in  1888,  al- 

thoagli  the  number  of  carcasses  examine<l  was  nearly  tlio  same.     In 

New  Jersey  there  were  only  about  one-fourth  as  many  affected  licrds 

and  about  one-third  as  many  affected  animals,  although  a  greatly 

increased  number  of  carcasses  was  examined.     In  Pennsylvania  and 

Maryland  the  reduction  as  shown  by  the  table  is  even  more  marked, 

and  is  still  greater  than  the  figures  indicate,  as  the  malady  lias 

entirely  disappeared  from  those  States  during  tho  last  quarter  of  the 

year. 

RISGULATIGNS  CGNCSKNING  TEXAS  FEVER. 

The  losses  from  the  disease  commonly  known  as  Texas  or  splenetic 
fever  have  for  many  years  been  very  hea\"j\  Generally  the  affected 
animals  are  expoi^t  cattle  or  steers  purchased  from  stock-yards  for 
fall  and  winter  feeding.  In  both  cases  the  disease  is  contracted  from 
the  stocVyards  or  from  cars  in  which  cattle  from  the  infected  dis- 
trict have  been  yarded  or  transported.  Occasionally  a  few  southern 
cattle  are  mixed  with  a  larger  number  of  northern  animals  and  the 
whole  bunch  is  sold  for  feeding.  Tho  result  of  this  is  that  all  tho 
northern  cattle  exposed  in  this  manner  contract  the  malady  and  most 
of  them  die. 

A  disease  which  can  be  so  easily  prevented  by  providing  separate 
pens  for  the  susceptible  and  dangerous  cattle,  and  by  promptly  clean- 
ing the  infected  cars,  should  not  be  allowed  to  remain  a  standing 
menace  to  the  feeders  of  the  country  and  an  incubus  uj)on  the  for- 
eign trade  in  live  cattle.    To  correct  this  evil  the  following  order 

was  issued: 

U-  S.  Department  of  Aokicultire, 

Office  of  the  Secretary, 
Washington,  D.  C,  July  3,  1S80. 

To  the  Managers  oftid  Agents  of  Railroad  and  Trans^portation  Companies  of  the 

United  States: 

In  accordance  with  section  7  of  an  act  of  Congresa  appro vc^l  V^v.y  29,  1SH4.  on- 
tHied  '*An  act  for  the  eetabliBhmont  of  a  Bureau  of  Animal  InduHtry.  lo  prorontDio 
exportation  of  diseased  cattle  and  to  provide  m^'ana  for  tlie  Euppressi<jn  and  extir- 
pation of  pleuro-pneumonia  and  other  contagious  diseases  among  douiostic  iuii- 
mals,"  vou  ore  hereby  notified  that  a  conta.^oua  and  infet'tious  disease  known  as 
nlenetic  or  Texas  fever  exists  among  cattle  in  tho  following  do^A.ri!J('d  area  of  tI\o 
United  States: 

All  that  country  lying  south  and  east  of  a  line  commoncing  nt  tho  northoa  torly 
eomer  of  the  county  of  Crittenden,  in  the  State  of  Arkanj»a».  thonco  runninir  in  a 
DOrthwesterlv  direction  to  the  Osage  Agency,  in  the  Indian  Territory,  v.m\  ihe:n*e 
nmuing  noutliwesterlv  to  the  Rio  Grande  River  at  the  intersection  of  the  scutlu-ast- 
irfy  comer  of  Pccoa  County  and  the  northeasterly  comer  of  Presidio  Coiuity.  in  iho 
State  of  Texas. 

No  cattle  are  to  !«  transported  from  said  area  to  any  portion  of  (lie  United  States 
BOKtfa  or  west  of  the  above  described  lines  except  in  accordance  witli  tlie  follovring 
•]        Jations: 

rst.  On  unloading  north  or  west  of  this  lino  any  cattle  in  course  of  transi)orta- 

to  be  fiMi  and  watered  on  the  way,  the  places  whore  said  cattle  an>  to  Ix^  so  fed 

.  #nitered  shall  bo  set  apart  and  no  other  cattle  shall  be  admitted  into  said  plaec^■?. 

je  a  week  from  the  date  hereof  until  tho  first  day  of  December,  1  ^89.  these  water- 

.d  feeding  places  shaJl  be  thoroughly  cleansed  and  disinfected. 

jind.  On  unloading  said  cattle  at  their  points  of  destination  the  regulations  re- 

to  the  movement  of  Texas  cattle,  prescribed  by  t)io  cattle  sanitary  ofticer  of 

te  where  unloaded,  shall  be  carefully  ol^servcHl.    The  cars  that  have  carrie<l 

ck  shall  be  cleansed  and  disinfected*  before  they  are  again  used  to  transport, 

uT  iheiter  animals. 


r^6  REPOUT  OF  TIIE  SECRETARY  OF  AOBICULTtJRK. 

The  cars  used  to  transport  siich  animals  and  the  pons  in  whioh  they  arc  fed  and 
watered  sliall  bo  <lisinfectGd  in  the  folic )wiTit^  manner : 

(a)  Remove  all  litter  and  niamno.  1  his  liiier  and  manure  niav  be  disinfected  by 
mixinf^  with  lime,  diluted  sulplniric  or  c::iiboli«*  acid,  or  if  not  disinfected,  it  maybe 
stored  where  no  cattle  can  come  in  contact  wiih  it  until  after  December  1. 

(?))  Wash  the  cars  and  llie  (j^edin;^  and  waterinj;  trouj^lis  with  water  until  clean. 

(c)  Saturate  the  walls  and  floors  of  the  cars  and  the  fencing,  troughs,  and  chutef^ 
of  tlie  pens  with  a  solution  made  by  dissolving  four  ounces  of  chloride  of  lime  to 
cacii  gallon  of  water. 

The  losses  resulting  yearly  to  the  owners  of  noi-them  cattle  by  the  contraction  of 
this  disease  from  contact  with  southern  cattle,  and  through  infticted  cars,  and  by 
meuns  of  the  manure  carried  in  unclean  cai*s  from  place  to  place,  have  become  a 
matter  of  grave  and  serious  concern  lo  tlie  cattle  industry  of  the  United  States. 
It  is  necessary,  therefore,  that  this  cattle  industry  should  l>e  protected  as  far  as  it  is 
|)ossible  by  the  adoption  of  methods  oi  disinfection  in  order  to  prevent  tlie  dissem- 
ination of  this  disease. 

A  rigid  compliance  ^\^th  the  ab<:)ve  regulations  will  insure  comparative  safety  to 
northern  cattle  and  render  it  unnecessary  to  adoj)l  a  more  stringent  regulation,  such 
;iK  the  absolute  prohibition  of  tlie  movement  of  Texas  cattle  except  for  slaughter 
during  tlie  time  of  year  that  this  disease  is  xiiUxl. 

liisnectors  will  be  instructed  to  see  that  disinfection  is  proi)erly  done,  and  it  is 
ho]»»:Hl  that  traiisix)rtation  companies  v/ill  promptly  imt  m  operation  the  above 
metlK>ds. 

Very  respectfully, 

J.  M.  Rusk, 

Secretary. 

Tlio  effect  of  this  re.i^iilatioii  Avas  veiy  marked,  Imt  some  infected 
cais  wore  a])parently  iis(?d  l)etw-eeu  the  st<ick-yards  of  the  intenor 
and  the  ports  at  Avhicli  cattle  are  shi[)[)ed,  as  a  number  of  lots  became 
alt'**cted  on  the  voyage  and  lieavy  hisses  resnlted.  To  guard  ag'ainst 
a  re/Ciirren(?e  of  such  erases  another  circuhir  was  senttotliu  nianagers 
and  agents  of  raih'oad  and  oilier  lrau.s]);)rtation  companies  as  follows : 

U.    S.    Dr.rAUTMKNT  OF  AGRICULTURE, 

OFricK  OF  THE  Skcretary. 
WafiliiHtjtoiK  D.  C,  August  10,  1889. 

To  the  Mavfujn^H  (uhJ  Afjent.'^  of  Railroifd  <uid  Trau>ii,oviaiion  Companies  of  the 

United  Sfdti's: 

In  addition  lo  mv  onh.T  of  July  >].  lssi».  in  ro^iii'd  t«i  cleaning  and  disinf(K?ting 
cars  and  ]M'ns  which  liave  bcjuii  rH'(.'ii]>iiMl  hy  ciirtlc  liable  to  dissendnate  splenetic  or 
Texas  fevor.  I  dosire  to  inipn-ss  iiiK)n  you  iho  iniixatarir'.^  of  spw'ial  pr;  cautions  to 
pn-vent  tlie  infeM'ti(.>n  of  eattlt*  wlr.ch  havo  Imuii  mcU'cu  <1  lnr('::|)ortatic»n.  The  num- 
\)VT  of  (rattle  Hlii])])ed  to  Ein\ip»'  has  ra]»i(lly  i!K*n*;j^'<l  anJ  the  tradi*  is  probably  more 
j)n)niisinj;  than  «'ver  l)ef<)7-(\  This  n.Ii«vcs  onr  niarkt'ls.  ^ivis  m-w  vigor  to  the  cattle 
industry,  and  pro])ortionally  iiu-rcast^s  tin'  Imsiness  of  transportation  eonij^aniea. 

It  is  fe^in^l  ))v  sliij)]H'rs  that  some  of  th»".«»rxp<»ri  ratil«'  may  1  m •<.•(«] le  in fcetetl  from 
rru'ti  whit'h  had  carrit'd  sonlhtTii  catii*'  Ik'Toh.-  tin*  regulations  of  July  3,  18S9,  went 
into  eir(M?t.  A  sin.i;l<*  sliipnu'iit  of  aninjals  tlnis  alfcv-iv-d  might  lead  other  countries 
to  prohibit  tlie  entraan*  of  onr  cattle  and  consiMpicnily  ruin  this  trade,  which  is 
now  of  so  nnieli  importnnoc  to  the  counrrw  Xot  ilc^iring  at  ])rosent  to  make  a 
re/jjidation  rerpiiring  thai  nil  j-.toek-ears  should  \tr  ch-ancd  and  disinfected  before  cat- 
tle are  loadecl  into  them.  I  would  eanu  sily  re<|iii^-(  the  nianagers  of  all  tran.sj)<^ria- 
tion  com])anies  dohig  business  heLween  the  iuieiior  and  thi'  s<'a-hoard  to  nnikeprc>- 
vision  whevehy  all  cai's,  in  which  <'altl(»  r<!r  eX|;'>rt  are  to  he  trans] jorted,  shall  Ik? 
thoi'(»ughly  cleaned  and  disinffw-ictl  ]:r«'viniis  to  1<  ailing,  in  accordance  Avith  the 
instructions  conlaine(l  in  my  (»v«le-  «)f  July  ^'. 

Arrangement"?  have  \u'vu  made  at  N<>w  York  hy  which  one  yard,  accessible  to  all 
raih'«)ad  companies,  lias  h*»en  s-«  t  :'.part  exclusively  for  export  cattl'*.  I  und(?rstand 
h:il  one  of  the  trunk  lines  l;*-tw«<'n  iMiicngo  and  N(-w  Yi»rk  lias  already  at  the 
r<';H:,st  of  ship])er:;  instni<ied  its  iig^nls  to  fur'iish  <li>.infe'tiHl  cars  ior  yuch  cattle 
auil  1  t>ii!-t  that  all  others  will  immediately  givf  ilieexnort  trade  th-  iK-nelit  of  simi- 
ar  precautions,  tliu.s  avoiding  tlie  n <■«■'.■?%■;{ ly  ;'or  ,\ii  extension  oi"  the  order  of  July  3 
■'>  include  all  cars  in  which  cat  Lie  are  transported. 

Very  rebi)CH:tfully,  J.  Yi.  Ursic, 

i^ccrctary. 


Novc    ber  1.  as  the  danger  for 
uo  over  aif  uiaA  time.    The  following  circu- 
» namni     ^on  to  interested  parties  : 

U.  S.  Depautment  op  AoRicrr.TURE, 

Office  of  the  Skcretauy, 
Washington,  D,  C,  Xovember  1,  1^:8D. 

To  the  3Tann^ers  and  Agents  of  Railroad  and  Transportation  Companies  of  the 

United  States  : 

The  order  of  July  8,  1889,  pre8cri])ing  re^ilations  for  the  transprtation  of  Texas 
and  other  southern  cattle,  aiid  for  the  isolation,  cleaning,  and  disinfoctiijn  of  ]X'ns 
which  liave  been  occupied  by  such  cattle,  is  hereby  revoked.     It  is  lieiioved  that  the 
danger  from  splenetic  or  Texas  fever  has  passed  for  the  present  year. 
Very  respectfully, 

J.  '^l.  KUSK. 

Secretary. 

It  is  believed  tliat  by  enforcing  regulations  similar  to  those  con- 
tained in  tlie  order  of  July  3,  from  an  earlier  period  of  the  year,  this 
disease  can  be  almost  entirely  prevented 'in  all  portions  of  the  coun- 
try except  the  permanently  infected  district. 

GLANDERS. 

No  ne^v  regulations  have  been  made  during  the  year  concerning 
the  work  for  the  suppression  of  glanders  in  the  District  of  Coluni])ia. 
A  systematic  inspection  of  all  the  horses  in  the  District  has  not 
been  attempted,  but  all  reported  and  suspected  cases  have  been  in- 
vestigated. While  the  disease  has  not  been  entirely  eradicated,  the 
results  of  the  action  so  far  taken  is  very  marked  and  satisfactory. 
The  discovery  of  a  glandered  horse  on  the  streets  of  Washington, 
instead  of  being  a  common  occurrence  «'is  it  "svas  formerly,  has  become 
very  rare  indeed.  The  number  of  hors(^s  killed  during  the  year  be- 
cause affected  with  this  disease  was  as  follows: 

1888:  December,  13.  1880:  January,  21;  February,  1:  March,  8; 
April,  1^;  May,  8;  June,  1;  July,  1;  August,  1;  September,  2;  Octo- 
ber, 2;  Novem'ber,  1.     Total,  78. 

UNITED  STATES  CATTLE  QUARANTINE. 

The  eruperintendents  of  the  various  neat -cattle  quarantine  stations 
report  the  names  of  the  importers  and  the  numljer  and  breed  of  each 
lot  of  animals  imported  during  the  year  188l»,  as  follows: 

STATION  FOR  THE  PORT  OP  NEW  YORK,  GARFIELD.  N.  J. 
[Dr.  Wm.  Herbert  Lowe,  Superlntendeut.] 


l)rt»<rf.  Nome  luidpost^fflce  address  of  im-i     port  of  shipment.  Name  of  breed.       ,^;';;"'"- 

furlw^i  porter.  '  i  iiuiis. 

1 ! • 1 

•   4     Hon.  J.  B.  Mcpherson,  Belle  Meade,  '  Antwerp,  Belj^ium ;  Holstoin  "r josinn 35 

^ ^^  -       --  ---  i-      -       -     -      -         ^-    j^ 

H 

i 


14  f  h.'N.  Heffnw.  Delaware,  Ohio I  London,  England RiM  l\.ll  d 

n  ;  Alfred  Sully,  New  York.  N.  Y do lleivfovt i 


fl9  ;  Alfred 

ft-.,  f^  I  E.  N.  Howell, Pou^hkwpsjie, N.  Y do Gncni-*  y 

"    7  ;  John  H.  Starin.  New  York,  N.  Y '  Liverpo*)!.  En-^rlar.il . . .   Abe  rao-4 ;  A  i:..,  ih 
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,    ■ 


6TATI0N  FOR  THE  l*OUT  OF  BOBTOy,  LTmJlTON,  MASa 
[Dr.  A.  11.  i:o!5c.  SuiKTintunJi'Ut.] 


Date  of  ;  Nome  aiid  post-oiDce  nil'.livMS  of  loi- 
arrivnl.  '  porter. 


Jan.  31 


June   S 
July  10 


Luther  Adam:jt,  Boeton,  Mass. 


K.  K.  St  ratton,  GroensborouK^.  Ind  ■ 
Hon.  Ehvanl   liuruett,  Southbor- 
uugh.MasB. 


Port  of  8hipi]K>iit. 


Name  of  brood. 


.do 
.do 


Liverpool,  England. . .   Sussex 

Abordecn-An^us 


Short-horn 
(lalloway . 
Guemsej . 


1 


n 


STATION*  FOR  THE  POUT  OF  P.ALTIMORK,  ST.  DEXIS,  3U). 
[Dr.  A.  M.  FarrliifTtou,  Acttn;;  Vcterhiury  Iiispoctor] 


June  34  I  durk  Maxwell,  Wlnohcrtter.Va '  LlvfrrHx»l,  Knpland. . .,  Galloway 

Oct.    10  ,  Christian IleuriL'h.Wiushiiij^lon.D.C'  llamburjr.Gerinaiiy..!  Angler... 


...x. 


The  follo'vving  sliows  the  wholo  iiumher  of  entile  received  at 
various  stations  from  January  1,  isSD,  to  January  1,  1890: 

CTiirfiold  Station 07 

Littleton  Station 74 

Patai>iico  Station 25 


Totid 


166 


No  contat^ious  disease  a])i)(»Mr('(l  amon^  the  cattle  at  any  of  ' 
stations  during  the  year,  and  the  general  liealth  of  all  tlie  anim 
imported  was  good, 

INOCTTIiATION  AS  A  PRUV'ilMTiVB  OF  SfnUfB  DISI1A8B8. 

Inoculation  witli  liog  chok^ra  virus  was  first  tested  as  a  ])revent 
for  this  disease  in  th(^  ^'xperiinents  of  tlio  Buns-iu  of  Animal  Ind 
try  in  tlie  year  is.so.  Th(»  nicihod  of  inocuhition  was  discovered 
that  limf,  but  the  results  wi'i'i;  unsatisfMrlory,  as  the  animals  w 
not  suflicicntly  ]>r()l<'ct<^d,  and  tlu»  «^x])eriniciits  liave  been  repea' 
und(»r  various  conditions  from  that  tinu*  to  tlie  present  to  leani 
anv  moditication  of  tlu*  opfralion  would  inMk(»  it  more  efl'ectual. 

t^reveiitioii  by  inot'ulntion  (k*i)ends  on  th(^  well-known  jirinci 
tliat  on (^  attack  of  a  contagious  disease  generally  ])rotocts  the  in 
vidujil  from  subse(iucnt  atta(^ks  of  the  same  contagion.  The  amoi 
of  jirolection  received  varies  gn 'ally  with  dilTcn^nt  diseases  and  c 
feivnl  animals.  In  no  case  are  all  individmils  i)rotected  in  this  w 
from  any  disease,  and  in  many  cases  the  immuniiy  lasts  only  fo 
short  ])eriodof  time. 

Inoculation  in  jmictice  consists  in  injecting  under  the  skin 
mucli  of  the  str(.)ng  virus  of  hog  cholera  as  can  he  given  witlu 
producing  a  fatal  attack  of  the  disease.  Inoculation  is  verv  difi 
ent  from  vaccination.  The  virus  used  in  inoculation  is  tfie  sa: 
in  variety  and  strength  as  tliat  found  in  animals  dying  with  t 
plague,  while  for  vaccination  a  weakened  virus  is  used,  which  c 
not  cause  a  fatal  disease.  No  metliod  of  vaccination  lias  yet  be 
introduced  for  the  liog  diseases  of  this  country.  Inoculation  is  11 
bein:.:  advocated  as  a  prevent  ire  for  liog  cludera,  ami  it  should 
remembered  that  this  means  the  introduction  into  the  animars  bo 


sidy,  and  it  is  only  a  qneation  of  the 
or      9  uisease  produced  by  this  operation  is 

.. or  xai;ai  in  its  cnaracter. 

1  ne  dose  is  not  the  only  factor  which  influoiicos  the  result  tliat  fol- 
lows inoculation.    The  strength  of  the  virus  varies  so  much  in  different 
outbreaks  of  the  same  disease,  that  a  ])erfectly  harmless  dose  ob- 
tained from  one  outbreak  would  be  certainly  fatal  when  obtained 
•from  another. 

There  is  another  influence  which  has  an  even  greater  effect  in 
varying  the  results  of  inoculation,  and  that  is  the  wide  difference  in 
the  susceptibility  of  the  animals.  A  dose  of  virus  that  will  scarcely 
affect  one  animal  will  kill  another  in  the  same  herd,  and  tliero  is  also 
such  a  great  difference  in  the  suscei)tibility  in  different  herds  that 
the  dose  which  might  be  used  on  one  herd  without  producing  any 
noticeable  effects  would  set  up  a  disease  in  another  herd  and  cause 
the  loss  of  a  majority  of  the  animals. 

With  these  varying  conditions,  wliich  in  many  cases  can  neither  bo 
foreseen  nor  controlled,  inoculation  is  an  operation  which  is  attended 
with  more  or  less  danger  of  producing  the  very  disease  which  we 
are  seeking  to  avoid.  In  our  expcn'iments  we  found  that  a  dose  of 
1  cubic  centimeter,  i.  e,,  from  lb  to  20  drops,  of  the  strongest  culti- 
vated virus  would  occasionally  kill  an  animal.  From  one-quarter 
to  one-half  this  quantity,  i.  e.,  from  4  to  10  drops,  have  been  given 
without  serious  consequences  in  any  case. 

Such  doses  generally  produce  a  swelling  where  injected,  which  is 
at  first  warm  and  more  or  less  painful,  and  later  becomes  encysted. 
The  center  softens,  disintegrates  and  bec^jmcs  a  purulent  mass,  which 
may  remain  encysted  or  may  force  an  opening  through  the  skin  and 
discharge  for  several  weeks.  An  inoculation  of  this  kind  produces 
a  slight  de^ee  of  immunity,  because  a  second  inoculation  can  then 
-  be  made  with  two  or  three  cubic  ceiitimeters  of  virus,  i.  e.,  with  four 
to  twelve  times  the  first  dose,  and  still  no  fatal  effects  result. 

The  second  inoculation  increases  the  immunity,  but  still  the  ani- 
mals are  not  able  to  resist  the  effects  of  feedingnvith  strong  virus  or 
exposure  in  pens  where  sick  animals  are  kept.  We  inoculated  about 
fifty  animals  in  this  way  in  our  first  experiments,  varying  the  doses 
somewliat,  and  only  five  of  them  resisted  the  first  exposure.  By  giving 
two  inoculations  we,  of  course,  get  a  greater  degree  of  i)rotection  than 
can  i)OSsibly  be  obtained  from  one  inoculation,  vrith  safety  to  the 
animals,  but  ilio  expense  of  two  inoculations  is  so  great  that,  in  order 
to  make  the  method  practical,  tlu^  inoculator  gives  onlv  one  dose  and 
generally  increases  that  beyond  the  limit  of  safety.  I'hus,  in  some 
experiments  that  have  been  inade  in  the  West,  1  am  iiil'ormed  that 
a  dose  of  1  cubic  centimeter,  7.  r.,  from  lo  to  :^0  dro])s,  was  given, 
and  many  herds  contracted  tlie  disease  and  died,  as  should  have  been 
anticipated  from  the  experiments  previously  made  by  the  Bureau  of  < 
Animal  Industry. 

In  view  of  these  facts,  when  any  one  comes  before  the  farmers  of 

i    t  country  and  recommends  inoculation,  it  is  well  to  in( piii'o  whether 

]  interested  in  the  ojjeration  from  a  pecuniary  i)oint  of  view. 

i       question  as  to  how  much  the  faviner  will  save  by  the  adoption 

ot  I    is  method  of  prevention  is  uncertain,  and  opens  a  wide  field  for 

c       jission,  but  the  sum  it  will  be  necessary  for  him  to  pay  out  to  the 

ts  who  must  be  employenl  can  be  very  accurately  figured.     This 

tt  of  the  most  practicaras])ectd  of  the  question  and  should  under 

omnstances  be  overlooked. 
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It  has  been  assevtod  that  as  many  as  oiio  hunrlrod  and  four  hogs 
have  bcpii  iiKK'iilattMl  in  seventy-two  minutes.  At  a  cost  of  50  cents 
a  lii»;u],  which  is  tlie  jnnouiit  ntnv  ehfiri^fed  lor  inoculation,  this  would 
roacli  th(}  sum  of  S-i:^.3*3  an  liour  Tor  tin.'  services  of  the  inoculator, 
wlii''h  certainly  ai)])ears  to  l)e  mon^  thnn  tlioso  engaged  in  the  hog- 
rai.-diig  industry  (.'an  all'ord  to  pay  for  professional  assistance. 

Should  iiioculati(.)n  he  generally  adopted  in  the  States  in  which 
liog  raising  is  most  largely  carried  on,  it  would  require  at  least  lifty  • 
men  working  live  houi's  a  day  to  comply  vrith  the  demands.  These 
men,  inoculating  eighty  hogs  an  lumr  eacli,  would  inoculate  a  total 
of  twenty  tliousand  hogs  a  day,  which  windd  yield  a  daily  revenue  of 
810,000.  The  total  cost  of  hiriug  lifty  men  and  maintaining  a  labora- 
tory to  supply  virus  would  h.-irdly  exceed  VoOO  a  day.  Putting  the 
expenses  at  the  liberal  sum  of  §r)00  a  day,  the  net  profit  to  thosr?  con- 
duet  ing  tlie  inoculations  would  l)e  Si'.oOO  a  day.  The  inoculation  of 
but  a  small  portion  ol  the  hogs  in  the  chief  hog-raising  States  of  the 
country  w<juld  therefore  yield  a  iiroiit  to  the  inoculator  of  about 
S'3, 000,000  p(?r  annum,  a  sum  which  is  sunicient  to  accoimt  for  many 
of  the  enthusiastic  and  exaggerated  statements  of  the  benefits  to  hie 
derived  fr(;m  inoculation  wliich  have  ai)peared  in  jaiblic  prints. 

It  has  been  shown  })v  our  ex])eriments  and  by  those  of  other  in- 
vestigators, that  if  a  sufticient  dosi^  of  virus  is  given  to  produce  any 
degree  of  immunity  th<.>  hog  will  be  mon*  or  less  stunted,  and  if  the 
strong  virus  is  used  there  is  great  danger  of  infecting  the  ground. 
Now.  these  two  faults  are  inherent  in  the  method;  they  can  not  be 
avoided,  and  it  is  impossible  to  so  im[a*ove  the  operation  aa  to  over- 
come tli(Mn.  About  a  year  ago  an  att(Mn])t  was  made  to  demonstrate 
the  success  of  inoculation  by  inocuhiling  (»ne  thousand  hogs  belong- 
ing to  farmers  in  Nebraska..  Tlierv'  had  been  (juite  a  controversy 
b«'twiM.'n  parti<'S  in  that  State  for  more  than  a  yt-ar  as  to  the  niorits 
of  tin.;  o])eration,  and  undoubii.'dly  ev<'ry  precaution  known  to  the 
o])erators  was  i)ra(!tice(l  to  secun.»  a  successful  issue  for  this  experi- 
niitnt. 

TIk*  director  <»f  tlu.^se  experim<'!its  afterwards  reported  in  the 
Ne])raska  Stai«!  Journal  <>f  I^t'Ciinher  ]'►.  lss>:.  tliat  one  party  who 
had  "^'Jo  hogs  inoeulatt'd  had  lo.st  'i*in.  An<)tiu*r  farmer  who  had  46 
inoculated  lost  "nearly  all."  Still  anotiivT  vrho  had  1*^1  inoculated 
lost  "a  large  number,"  v/hih'  a  fourth,  vrlio  liad  l»o  inoculated.,  lost 
^-'all  l>ut  li^  or  *2m."  l\  is  evident  from  tiiese  slaii-meiits  that  out  of 
the  1. <)()')  hogs  inoculaied,  the  loss  Y»'as  very  little,  "f  any,  less  than 
40''»  heart.  TluMlisease  in  thestM'ases:;-|)j)ear«':l  in  the  inocidated  hords 
from  t«.Mi  to  lifteeu  «1ays  afier  the  in«)cu!at ion,  and  was  evidently  in- 
troduced in  most  if  not.  in  all  cases  by  this  o[)erati<>n. 

Tln*se  experiments  show  that  inoculali(»n  is  jittend(»d  with  very 
considerable  danger  t'>  the  healtli  au'l  liv('S  i^*'  the  animals  o])e7'ated 
iipon.  It  is  no  douht  ])ossii)le.  to  so  i'edu<*e  tin.*  <hjs-*  of  the  virus  as  to 
l>rev«.'nt  this  heavy  mortality  following  the  inoculation,  but  in  that 
case  the  ])rot(»ct ion  would  b"  cori".v'i)ondingly  less.  Leaving  out  of 
consi«leration  the  (juestion  of  wheiiirr  the  Jiog,  in  case  he  survives 
^In.'  inoculation,  is  protiM-te*!  fn.)]-!  th(.Mliseas(\  it  is})Iain  that  anopera- 
lion  whii'h  is  folh)We(l  by  t'our  hundred  d(.*aths  out  of  a  thou^^and 
Inoculations  has  not  iM.'en  sulliciently  perfected  to  merit  the  c*jnfi- 
denct*  (»f  the  farmers. 

We  will  now  turn  for  a  mrunent  to  the  (]uestion  of  the  ])rotoctinn 

)}'  the  operation.     To  what  extent  wei'c  the  hogs  inoculated  in  X«> 

br-wV:!  ])rotected  from  tlio  (umtagion,  if  really  exposed  to  il?     The 
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.  e  of  inoculation  tell  ue  that  it  has  been  impossiblo  for  them 
thf  disease  to  their  mooiilatcil  hoffs.  (1ur  experiments  at 
iiiirt'in  sliMW  !li;it  n>--.iv\y  .■til  irlr-.L'Ulllfra  }ln-S  f.-LH  !'-■  Iifti ■i-u-iinfs 
r  infected  with  cholera.  Did  the  animals  inoculated  in  Nebraska 
e  any  greater  degree  of  immunity  than  those  which  were  in- 
ed  in  Washington? 

Board  of  Inquiry  appointed  by  the  Commissioner  of  Agricnlturo 
3  procnrsd  a  number  of  hogs  that  had  been  inoculated  in  Ne- 
h  (about  seventeen),  and  tested  them  by  feeding  them  with  cnl- 
li  vims  of  hog  cholera  and  by  inoculating  them  with  the  virus 
5  cholera  and  swine  plague.  In  each  case  a  number  of  the 
Is  that  had  not  received  the  protective  inoculation  were  used 
esperiments  to  determine  the  effect  of  exposure  upon  ordinary 
The  first  test  was  made  by  feeding  cultivated  virus,  but  this 
►t  prove  strong  enough  to  kill  any  of  tlie  hogs.  Even  those 
.  Iiad  not  been  inoculated  survived,  but  all  of  the  hogs,  inclitd- 
.ose  that  had  been  inoculated,  were  very  sick.  The  inoculated 
(vere  not  quite  as  sick  as  the  others,  but  there  was  very  little 
3n.ce.  Four  of  the  inoculated  hogs  from  Nebraska,  and  iivo  hogs 
Pennsylvania  which  hadVot  previously  been  inoculated,  were 
inoculated  with  the  virus  of  the  disease  known  as  infectious 
nonia  or  swine  plague.  Of  the  four  Nebraska  inoculated  hogs. 
died  and  one  recovered,  but  this  one  when  subsequently  killea 
samination  proved  to  be  very  severely  affected.  Of  the  five 
■which  had  not  been  previouslv  inoculated  one  died  and  four 
sick  and  recovered.  When  killed  for  examination  one  of  the 
■was  found  seriously  diseased,  the  three  others  were  either 
ly  or  not  at  all  affected. 

llater  four  Nebraska  inoculated  hogs  and  two  other  hogs  which 
ot  been  inoculated  were  fed  uijon  the  ■viscera  of  hogs  which  had 
of  hog  cholera.  Two  of  the  inoculated  hogs  and  the  two  that 
.ot  been  inoculated  contracted  hog  cholera  and  died.  Two  of 
loculated  ho^  remained  well, 

a  last  test,  the  remaining  six  animals  from  Nebraska  were  in- 
ted  by  intravenous  injection  of  the  cultivated  virus  of  hog 
ra.  Of  these,  three  liad  been  inoculated  with  hog  cholera  virus, 
ad.  been  inoculated  with  the  sterilized  liquids  in  which  hog- 
ra  germs  had  grown,  and  two  had  recovered  from  an  attack  of 
hofera.  The  four  hogs  which  had  received  the  protective  inocn- 
i  all  died.  One  of  the  recovered  hogs  died  and  the  other  resisted 
iros  and  remained  well. 

9  quite  evident  from  tJiese  experimciuts  that  the  animals  inocu- 
in  Nebraska  were  fully  as  susceptible  to  hog  chok^ra  after  tho 
tion  as  were  those  which  had  been  inoculated  in  the  experi- 
i  of  this  Bureau  in  Washington. 

3  conclusion  that  inoculation  is  not  a  satisfactory  preventive  for 
holera  is  by  no  means  inconsistent  with  the  results  obtained  in 
tigating  other  diseases.  Various  experiments  have  shown  that 
flection  which  follows  one  attack  of  a  disease  or  which  is  pro- 
1  artificially  by  inoculation  or  vaccination  is  by  no  means  abso- 
■  It  is  simply  an  increased  iiower  to  resist  that  particular  con- 
D,  And  it  may  be  sufficient  to  guard  against  the  small  doses  of 
frus  ■which  with  most  diseases  are  all  that  an  animal  is  exitosod 
der  ordinary  conditions.  But  if  from  ajiy  cause  a  larger  nuan- 
BttBOontagion  finds  its  way  into  the  animal's  body  it  willcon- 
llhft  disesBe  in  a  fatal  form  in  spite  of  the  immunity  derived 
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from  a  previous  attar-k  or  from  iiiociihition.     This  was  stri] 
shown  ill  tlio  writers  (.?x]K'i-imc]irs  with  fov/l  cholera  (K^pon  l 
partraout  of  A^ricultui-o,  issi-'s-^,  ]).  2S[))  and  by  the  researchefl 
i^rofessor  Chaiiveau  v/illi  autlirax.     While  th».u'oforo  it  maybe 
fectly  pHWlical  to  provuiit  by  iuucuhitioii  those  diseases  in  wliichi 
contagion  does  not  multiply  outside  of  the  hody,  and  with  which t 
attack  is  caused  bv  a  smiill  quantity  of  virus  floating  in  theair  orf 
herent  to  the  wood-work  of  UuiMings,  it  mav  be  much  morediffici 
or  impossible  to  j)revi?nt  that  otlier  class  of  dis(?ases  to  which  h 
cholera  belon<:]fs,  and  which  are  cause*!  })y  germs  that  multiply frei 
in  water,  in  the  soil,  and  in  moist  organic  matter,  and  which  arec< 
sequently  taken  into  th(.»  body  in  enormous  quantities,  especially 
swine. 

There  is  another  very  important  consideration  which  bears  iij 
the  practicability  of  pre vi Miring  swine  di.s(\ases  by  inoculation.  H 
inoculated  witli  liog  c]i<)l(*ra  virus  du  not  receive  the  slight<5st  deg 
of  protection  from  any  other  disease.  As  there  are  at  least  two  c 
tagious  diseases  of  hogs  in  this  country,  both  of  which  are  wic 
scattered  and  fatal,  we  can  not  hope  l)y  any  single  inoculation 
prevent  all  the  h)sses  causiH"]  by  coiTtjigious  diseases  of  swine, 
moculate  for  two  diseases  wonld  double  the  expense,  and  this  WC 
be  a  very  serious  objection  to  sucli  a  method  of  prevention.  The 
istonce  of  two  disc;iscs  lias  br-on  very  vigoroiislv  denied,  but  the  < 
elusions  of  th(^  Bureau  of  Animal  Industry  on  tliis  subject  have  i 
been  confirmed  not  only  by  tlie  Board  of  Inquiry  appointed  to  cons: 
this  question,  but  also  by  Professor  W(^lcn,  the  eminent  patholo 
of  Johns  Hopkins  UnivtTsity.  In  the  future,  tlnTefore,  the  con 
sions  as  to  tJie  ec<.)nomv  of  ]>rrvcnlin'/'  swine  diseases  bv  inocula* 
must  be  bascfl  u])()n  the  assumpl'mn  that  there  are  at  least  two 
eas(!S,  each  of  which  will  nnpiii'e  a  spix-ial  inoculation  for  its  pre 
tion. 

Tliislu'ingsusto  tjieiinal  t»'st  which  must  bo  applied  to  all  met! 
of  prevention,  and  that  is  their  economic  results.  We  will  now  < 
sider  inoculation  from  this  ])oint  of  viev/.  Leaving  out  of  consi 
ation  for  the  present  tJie  many  reasons  for  believing  that  inoc 
tion  is  a  danger(ms  oj^cration,  and  lliat  itdoos  not  do  whatisclaii 
for  it  in  the  way  of  prevention,  we  will  com])arcj  tlu^cost  of  prev 
ing  hog  cholera  by  tnis  o])eratiou  with  tlie  amount  of  the  loss  cai 
by  this  diseaso. 

According  to  the  estimates  of  iho  Statistical  Division  there 
about  50,3(10,000  ho^s  in  the  Unitf'fl  Slat.t  s.  The  inoculation  of  t] 
at  50  cents  per  head  would  cost  >'--^>,L')0,uon.  The  tr)tal  loss  from 
ease  during  the  year  1.S8S  was  .1,105,000  liogs  at  an  average  valu 
85.70  each.  This  wouhl  mak^  the  total  loss  of  swine  from 
diseases  $17,i*}^'>,00o.  In  or(h*r  to  estimate  tho  loss  from  hog  cho 
we  must  deduct  from  this  sum  tli(-  h  jsscs  from  ordinary  diseas(>s,  s 
as  animal  parasites,  exposure,  overcrowding,  and  improper  feed 
which  are  always a(!ting  and  d(;not  produce e]>izo()tic  diseases.  Tj 
losses  were  estimated  by  the  Statistician  of  tlv  Dejiartmcut  in 
to  be  about  -I-  per  c^'ut.  of  the  total  number  of  hogs,  but  as  this  ] 
be  considered  rath<'r  a  larg(»  estijn:;te,  we  will  in  our  calculation  1 
f^  per  cent,  as  the  a.veragi^  loss  from  suchcaus(»s.  This  would  amr 
in  isfis  to  .1,500.000  ani'nia.ls.  valu(»d  at  ss.7;5r,OOo,  and  deducting 
from  the  total  loss  of  swin(\  we  have  reinaining  J^O,\M:i,(M>,»  as 
losses  from  epizootic  swine  diseaves.  In  tlu^  present  contiition  of 
imi^vrlcdge  we  upist  admit  that  there  ni«o  at  least  two  entirely  dist 


%,  ,j%jvu.  reierrea  to  in  the  reports 
I  T I     ne  plague.    The  exact  propor- 

Qj  eacn  oi  lese  diseases  is  at  present  unknown, 
_  I  acuuii^  lor  Tine  puTOOses  of  this  calculation  that  but  one-third 
or  trie  loss  is  caused  by  swrue  plague,  we  have  remaining  a  loss  of 
but  $6,103,000  for  the  year  1888,  which  can  be  attributed  to  liog 
oholera.  To  prevent  this  disease  by  inoculation,  as  we  have  just  seen, 
requires  the  expenditure  in  cash  of  825,150,000,  or  more  than  four 
times  the  value  of  the  actual  losses.  In  addition  to  this  expenditure 
ttiere  should  be  countod  the  time  required  of  the  farmer  in  hand- 
ling the  hogs  at  the  time  of  the  operation  and  in  giving  them  such 
precautionary  care,  and  in  practicing  such  disinfection  as  is  required 
to  make  this  operation  at  all  successful. 

We  should  reach  the  same  conclusion  if,  instead  of  estimating  the 
loss  and  expense  for  the  whole  of  the  United  States,  we  should  take 
•  single  hog-raising  State,  as  for  example  the  State  of  Illinois.  Ac- 
cording to  the  Statistician's  estimate,  there  are  5,275.000  hogs  in  Il- 
linois, and  to  protect  those  by  inoculation  would  cost  82,637,000.  In 
the  year  1888  the  total  losses  of  hogs  in  that  Stat-e  from  all  diseases 
was  about  310,500,  with  an  average  value  of  $7.45  each,  which  would 
make  the  loss  for  that  year  $2,359,025.  Deduct  a  loss  of  3  per  cent, 
of  all  the  hogs  in  the  State  as  caused  by  ordinarv  diseases,  and  we  find 
that  this  would  amount  to  158,250  hogs,  worth  $l,17S,0f)2.  Deduct- 
ing  the  losses  caused  by  ordinary  diseases  from  the  total  losses  from 
all  diseases  and  wo  have  SI* ISO, 963  loft  to  represent  the  loss  from 
both  hoff  cholera  and  swine  plague.  Take  from  this  one-third  to  rep- 
jesent  the  loss  from  swine  plague,  and  we  have  remaining  as  tne 
Joss  from  hog  cholera  about  the  sum  of  §800,000.  To  prevent  this 
loss  bv  inoculation,  as  wo  have  seen,  would  require  82,037,000,  or 
more  than  three  times  the  sum  to  be  saved. 

While  it  is  evident  from  these  figures  that  inoculation  can  not  be 
recommended  for  general  adoption  under  the  conditions  in  which 
tbfe  operation  must  now  be  performed,  it  is  conceivable  that  there 
^y  be  special  cases  in  which  it  may  be  found  advantageous,  pro- 
dded its  protective  power  is  fully  demonstrated.  At  distiller v  es- 
tablishments where  large  numbers  of  hogs  are  purchased  for  fee(fing, 
•nd  where  the  losses  are  necessarily  heavy  from  epizootic  diseases, 
^^WHmlation  might  prove  an  economic  measure,  but  before  deciding  thie 
Qnestion  it  would  be  necessary  to  have  more  definite  data  in  regard 
•0  the  average  loss  in  those  establishments. 

Affain,  inoculation  might  prove  efiRcacious  in  cases  where  consid- 
JWfcble  numbers  of  hogs  are  i)urchased  at  a  distance  by  farmers  for 
Jjpding.  In  this  case  there  are  unusual  opportunities  for  infection 
^'^g  transportation,  and  (^xpcrioucc*  shows  that  the  loss  from  epi- 
*^c  diseases  is  unusually  heavy.  Here  also  it  would  require  con- 
able  experience  before  it  would  be  possible  to  say  whether  the 
'     ation  would  be  a  financial  benefit. 

A'ie  operation  is  also  being  tried  by  breeders  of  thoroughbred  swine 

•ome  sections.     In  this  case  there  ai-e  animals  of  much  more  than 

3  value  to  be  protected,  and,  at  first  sight,  it  would  appear  that 

muav  of  50  cents  per  head  might  be  afliorded  in  case  any  immu- 

oould  be  assured.     It  should  be  remembered,  however,  that  in 

there  should  be  considerable  losses  from  inoculation,  this  would 

\  severely  felt  with  high-in'iced  animals  than  with  those  of 

I  vidue.    Another  consideration  oven  more  important  appears 
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to  have  been  overlooked.  In  inoouLating  a  herd  the  contagion  of 
the  disease  is  introduced  upon  the  ])reniises,  and  in  spite  of  any  pre- 
cautions wliich  can  Lo  ol. served  th^  grounds  will  he  infected.  "  Tliis 
infection  remains  a  considerable  time,  and  the  experience  of  those 
who  hav^o  had  herds  inoculated  is  said  id  show  that  if  any  uninocu- 
lated  hogs  are  added  to  tlie  herd 'they  are  very  liable  to  conti*act 
cliolera  and  succumb  to  tlie  disease.  If  this  observation  is  correctly 
interpreted,  it  is  apparent  that  hogs  sold  from  such  herds  for  brecu- 
ing  purposes  are  liable  to  convey  the  dis(»ase  to  the  herds  into  which 
they  are  introduc^ed.  This  being  the  case,  no  breeder  coiihl  afford 
to  have  inoculation  practiced  on  his  herd,  l;ecause  none  would  buy 
from  him  knowing  that  there  was  danger  of  introducing  a  fat^il  dis- 
ease with  the  animals  i)urcliased. 

The  considerations  nifutioned  above,  which  our  present  informa- 
tion demonstrates  to  have  a  beariug  upon  the  su])ject  of  inoculation, 
should  be  taken  into  account  by  swine  breeders  before  tlio  adoption 
of  this  operation.  Tliere  are  undoubtedly  other  arguments  for  and 
against  inoculation  wliich  greater  ex])erience  will  bring  out,  but  we 
can  only  form  a  reliable  oi)inion  of  its  availability  by  reasoning  from 
the  knowledge  at  hand,  and  this  we  have  endeav(jred  to  set  forth 
with  as  much  detail  iis  is  i)racticable  in  a  report  of  this  character. 

THE  BEEF  SIJPPL7  OF   THE  UNITED   STATES  AND   THE!  IiISADINO 
CONDITIONS  GOVERNING  THE  PRICE  OF  CATTLE. 

The  desire  on  the  part  of  those  iiit(*restf)d  in  the  i>roduction  of  beef 
cattle  to  obtain  an  «-q)])njxiniate  stateiiuMit  in  regard  to  the  number 
of  cattle  in  tlie  country  and  the  relation  of  this  number  to  the  pt)pii- 
lation  for  a  series  of  y<'ars  has  led  im»  t(.)  ])re])are  an  article  on  tiiis 
subject  for  tlii^  report  of  this  Bureau  for  1S87  and  1^'S8.  Tlie  delay 
in  tiie  publicali<jn  of  that  volume,  together  with  the  fact  that  n  year 
has  passed  sinci,*  the  article  Avas  prt'parcd,  makes  it  desirable  that  a 
brier  statement  should  accomjjany  this  report,  bringing  down  to  the 
present  the  iigures  which  were  given  at  that  time. 

The  estimated  nundx*r  of  animals  from  which  the  beef  supply  is 
drawn  gives  Imt  little  idea  as  to  whrth(»r  this  supply  has  increased 
more  rapidly  than  the  demands,  or  wh(»tlier,  on  the  <.)ther  hand,  it  has 
dimini^Iied.  Our  rapidly  increasing  population  and  our  ihictwatinij 
exj)ort  trade  must  be  constantly  hornt*  in  mind,  if  we  wish  to  hold 
clear  views  on  this  imi)ortaut  subjet*t. 

There  has  been  a  feeling  for  a  num])er  of  years  that  more  accurate 
data  should  be  obtained  in  regard  to  tli(»  number  of  the  range  cattle 
in  the  various  States  and  Ten-itories.  It  is  pi-obable  that  no  accurate 
census  of  the  range  cattle  has  ever  been  seeured,  and  nearly  all  the  esti- 
mates, on  account  of  the  iidierent  ditlieulties  of  the  cai>e,  have  varied 
wididy  from  each  other,  and  ])robably  froTu  the  true  figures.  In  order 
to  clear  uj)  this  (juestion  somewhat,  an  (^fl'oi^t  was  made  during  the 
year  1888  to  obtain  reliable  data  fi-om  the  Western  States  and  Terri- 
tories. Accordingly,  trusted  agents  of  tlu*  Bureau,  well  acquainted 
with  the  range-catile  industry,  were  sent  into  tlie  ii(»ld  to  gather  the 
most  accurate  Iigures  possil)le  t'rom  the  cnttle-owners'  organizatiims 
■  lud  from  other  sources  of  in  fori]  lat  ion..  The  estimates  of  the  Sta- 
listical  Division  of  this  Dej>.:i-nnent  liave,  as  a  rule,  been  taken  as 
iI)])roxiinately  correct  for  tiie  nuinh«-r  <>i'  cattle  in  the  States,  but  in 
Some  enses  these  e>tiniaLes  iiave  b«*eu  r»'vi^ed  in  at'cordance  with  more 
•iv-ent  iuforniatif>n  received  from  the  ag'.'iits  of  this  Bureau.     The 
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CO  uus  iuuiii|^rftifiozi. 

irum  these  Bonrces  we  obtain  the  following 


Table  s^hozcing  poptilaiion,  total  nunihcr  of  cattle,  and  number  of  raifle  ju^r  l.OCO 
of  population  {estimated  since  1880)  in  the  United  States  and  Territories. 


Tears. 


Popula- 
tion. 


1850 2s,ioi.«rr, 

\m} :  31,44«,:iJl 

iKn) ■  ?Js,r».-s,37i 

18<» I  o«M.V>.7!«J 

I»$I 51.K;:s,3:«) 

1W2 \  r>.•^.c.v^,^«) 

18» !  SS.i-JO,^ 

I 


Total  cattle. 


Number. 


17.r7»<,0()7 
a5.»W).01'J 

5>7,  CK)y,  4."'h» 

:i8,r»r,i.47l  j 
4«),C-2,7rM  , 
4-^.777,8'.>s 


Per  1,000  of 
popiilatloD. 


7«i7 
SI.-, 
CIS 
73rt 
744 
7;V< 
773 


Years. 


Fopnla- 
tiDii.     I 


Total  catdo. 


ivumopr.   [population. 


IPSl !  r,fi,0.\'.  1*^ 

1KH5  r>H.ks:>.04S 

1886 .v.t.5ii.»;j.'.M:) 

1887 ■  61,08:;.0:« 


•n.8;>o,cr4 

H.71H.e.-C. 

4r.or,'.-j^i 


1 KS8 1  G?].  4r>4, 5*  U  •  .  18.  <iC:i.  880 

1889 ;  K^,  17;;.  10.".  '  !!»,  41 7, 101 


787 


7:^ 


This   tn.l>le  shows  somo  interesting  facts.     At  tlio  first  ap])roxi- 


a  iarj.^0  sluck  (^i  CMttK,^  un  juina  cU  mat  time,  iii  l^<^^  pn 
the  effects  of  \h^  war,  and  ])artly  from  an  undorx^stimato  of  tlie 
numljor  of  cattio  in  the  country  by  the  census  of  that  year,  wo  find 
the  niiml>Gr  of  cattle  reduced  to  (US  per  J, 000  oi*  i)oj)ulation.  In 
1880  the  number  i)er  1,000  increases  to  the  extent  of  Vio  and  readies 
738.  lu  1S81  there  is  an  increase  of  6  per  1,000;  from  J  iS 81  to  188:3 
the  increase  is  14  per  1,000  ;  from  188.^  to  1883  it  is  IT)  yx^r  1,000,  be- 
ing the  largest  apparent  increase  in  any  one  year  :  from  188:5  to  1881 
the  increaso  is  14  per  1,000  ;  and  from  1884  to  1885  it  is  13  p(T  1,000, 
reaching  the  highest  point  since  18G0,  or  800  cattle  ])er  1,000  popula- 
tion. 

Since  1885  there  has  l)een,  according  to  these  estimates,  a  steady 
decrease  in  the  relative  number  of  cattle.  From  1885  to  1 880  tliis 
was  G  per  1,000 ;  from  188(5  to  1887  it  was  1 1  p(?r  l,00o  :  from  issr  to 
1888  it  was  12  pwr  LOOO  :  and  from  18s8  to  ^.r^i<\)  it  was  i;>  ]ier  1,()()0. 
The  total  decrease  in  cattle  i)er  1,(»00  j)opnlation  from  18S5  to  188!) 
amounted  to  42,  and  the  pro})orl*K)n  was  th«>n  as  758  to  1,00' ». 

JL  somewhat  clearer  presentation  of  the  beef  sii])plyjs  ol)tained 
by  separating  the  milch  cows  from  the  other  caitl(»  aii't  coiisidcrini( 
the  latter  alone.  These  figures  will  be  found  in  the  table  which  is 
given  below: 

2Vz&2e  shozcing  the  total  number  of  mileh  cows  and  of  other  cattle  and  the  nvrnbcr 

of  each  per  1  .OuO  of  populaiion. 


Milch  c<)WR. 

Oth»T  cattle. 

1 

Y^ars. 

3Iilch  cows. 

OthtT  c; 

V.tlo. 

Number. 

l.t»)  of 
tion. 

:273 
^■> 

24J 

•^:i7 

Nn?i.bT. 

l,(i(M)   of 

•)«!«>iila- 
lion. 

1 
Number. 

}^.r     i 

l.JMH)  (if 

popiila- ; 
t:on.    1 

1 

Xumb'.T. 

l.Ofliof 
popula- 
tion. 

1 

! 

a    .    •   •   *    ' 

■  ^.3K-.004 
S.  .VCi,  7i5 

10.-I4:J.1*» 
1:.'..VJ8,21« 
r2.r/O6.081 
l.'?,lV*7,2ii7 

Il.:)n:i813 
17.  rtJ  1.281 
ll,s^c,.C7<) 

a8..fc).,.7:;4 
i;).'-..->IMrtl 

401  j 

4'.h» ; 

18M 

18fCi 

lS8Ji 

1887 

IWU 

13..VrJ,R00 
18.1ifV5.5.U 

14.t.M7.:ii7 
n..vJ4.irx8 
14,''.V.r.M 
l.%3i».'.i:iJ 

237  \ 

2;8 

:)l.-,'*.»7,775 
:W,K»<r.7e;: 

a-^..  ;si,  ir..-) 

34,110,107 

.".",0 

.  ).  M.I 

r;i7 

^t    «n 

A 

_-/; 

i 
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One  of  the  remarkiiblo  facts  brought  out  by  this  table  is  that  since 

1S70  th(*  i)ro])(;rli()iM>f  inilcli  cows  to  popuhitiou  has  been  practically 
coiistniit.  Ill  ISoo  tluTi^  wove  '^7o  por  1,U(»U,  and  in  1800,  27^i  per  1,000. 
Li  islo  this  inrinbrr  <1(  cnsis'S  to  ^:5;.*,  or  about  15  per  cent.,  and  in- 
cn*;»st'(l  ill  thct.'U  yt.'arrf  Ironi  ISjOto  1.S80  to  :il8,  beuig  at  the  rate  of 
Ij;  ])vv  auiunn.  In  tht*  seven  years  from  iss-^  to  188f»t]iore  has  been 
a  VMi'ialion  of  only  v*  i)or  1,000  in  oithtu*  direelion  from  tin*  numbor  iu 
the  lirsv  Ui'iiied  year.  Tlie  reduction  from  :;jrrt  i)er  1,000  in  1850  to 
2')o  pel'  1,000  in  ISSD,  or  about  15  per  cent.,  has  nndoiil^todlj"  been 
more  than  coui\terbal:in('i'd  by  improvements  in  the  quality  of  the 
stock,  so  t lint  iln-  'i'.Kiiitily  ot*  dairy  products  yielded  in  ])roportion  to 
tile  ]>o])uiatloit  is   -real er  instead  of  1)einir  ]i»ss  than  in  ix.^K 

ir  AVt*  turn  onrjLiteiitiou  nowto  the  **otlier cattle,"  from  "which  our 
beef  sui>])]y  i.-;  ni<»>lly  o}>tain(Ml,  wo  lind,  in  is5n,  4I»1  per  1,000  of  ]iop- 
nlation.  iD  isiloiliis  number  increased  to  51*^  per  1,0(X»,  or  over  10 
)er  cent.,  and  iii  consetpience  of  the  war  and  an  incoiTect  estimate 
uid  dr(»])i>('d  by  isl'o  to  oSO,  a  decrease  in  ten  years  of  x*8.7  per  cent. 
In  1880  the  nuniberof  this  class  of  cattle  per  1,000  of  popuhitiou  had 
increased  to  -MM),  tin*  pro[)ortion  being  almost  exactly  tlie  same  as  in 
1S5<.>.  From  18so  to  bss;')  llu're  was  a  eontinuons  and  rapid  increase, 
which  wns  due  to  tin*  remarkable  developnu^nt  of  the  ran g(.^  cattle 
industry  in  that  ])eriod.  Thus,  in  18si  tliere  were  50*^  per  I.(»00:  in 
.l<ss-.»  tliere  wen*  rrU  ]n^y  1,000:  in  iss;],  .vji;  per  1,000;  in  1884-,  550  per 
1,000;  and  in  lxsr>, .'){]'!  ])er  1,000.  Tlie  iucreas(»  in  the  live  years  from 
isso  to  lssr>  was  ]'i  per  l.ooo  of  po[>ulation,  or  alxnit  15  ])er  ciuit. 

SijK.'r  i^>">  ihei'e  has  'oeen  a perci.-ptible  and  cijutinnous  'lecrease  in 
tlu' ])ro])0rtio]i  <)f  catth' to  ])o])ulation.  Fi'om  \Xxi)  ti>  lss«»  this  de- 
crease v.as  only  »'•  ])er  1.000  of  population:  from  b^si;  to  18S7  it  was  8 
]>er  1,000;  froiu  iss;  to  isssit  was  11  ])er  Kooo;  antl  from  1888  to  ls.sl» 
it  was  l-l  j»er  l.ooo.  In  t.h.e  fouj*  years  tln^  deci-ease.  amounted  to  .'iO 
])er  l.OOi)  oi  po])ulation,  or  <ibont  7  per  cent,  of  tin?  ]iumber  ^iviMi  for 
18s;>.  The  pn>porlion  of  cattle  to  i)oj)ulation  in  18811  was  almost  ex- 
actly tlie  same  as  in  is.^"^. 

Ill  coiisidering  the  ju'oportion  of  cattle,  to  population  and  in  clraw- 
ini^  conchisions  as  to  the  I'elative  be<'f  su])])Ty  in  dilferent  years,  the 
fa(^t  should  ]K)t  be  r)V('i-h)()ke(l  tJiat  there  has  bren  a  great  change 
within  the  last  twenty  years  in  the  character  of  steers  that  havt^  been 
st'Ut  to  market.  New  and  better  bloo<l  has  been  infused  into  the  old 
stock,  and  the  result  is  that  steers  are  marlceted  younger,  weigli  more, 
and  yield  a  larg<*r  ])ro])ortion  of  carcass  than  formerly.  Tlu*  beef 
sui)])ly  obtaine<l  from  a  given  numi)er  of  catth'  is  for  this  reason  con- 
siurrably  lar,y;(M* than  it  was  a  few  ycai's  a.u'o.  The  increased  nnmber 
ofc;::tlc  per  l.oiio  of  po[)ulation  {\')r>  not,  therefore,  repnv^ent  the 
wm<i1''  increasi'  in  the  JHM-f  sut)ply  which  has  taken  place  since*  ls70. 
Th«'i*i'  is.  in  addition,  an  increjis"  I'esultinij:  from  early  maturity,  size, 
and  tpiality  which  can  only  be  estiniate<l  withi^'reat  tlilliculy  and  un- 
certainty. 

It  is  im])ossi}»le  tooljtain  accurate  information  as  to  the  nnmborof 
si  errs  slau.ichtei'cd  annually  in  this  country  for  beef,  or  to  reach  this 
Munibrr  }jy  even  an  ai>])ro\inijde  estimate.  For  this  reason,  tlu»  act- 
lal  berf  siip]>ly  which  yearly  .jj^ocs  upon  tln^  market  is  an  unknown 
[Uanlily.  It  become^-,  nrcrssary.  therefore,  to  jud^f  of  tin*  sujiplv 
')y  ih»'  t(»tal  slock  of  cattle <»n  liand  in  tlu^  counti'y.  Such  deductions 
ti-r  si!l)jrrt  at  best  to  .i;"rav«'  ei'i'oi'.s  wli icli  are  liable  to  arise  fn^ni  a 
•n-LCi'!-  i»ropni-tion  of  catth'  beiii;^  marketed  one  year  than  anotliur,  in 
»i'(l,.i-  \ij  n.n-t  temporary  linancial  einergtMicies,  because  of  lack  of 
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feed,  or  because  of  a  bettor  price  for  cattle  as  comimrcd  witli  the 
price  of  corn  and  hay. 

The  demand  for  moat  for  home  consumption  shouhl  ho  tolcrahly 
constant  in  a  series  of  years  like  those  of  the  pnjsont  dfcadc,  diiriuj^ 
whicli  tliore  lias  boon  no  marked  tinancial  depression.  TJiei'e  is  uii- 
doubtcMlly,  lunvever,  a  considerable  inflnomre  exort(Ml  ni)on  tlu,'  dr- 
maud  for  beef  by  the  quantity  and  pric(»  of  pork  products.  In  other 
words,  -when  the- ju-oduction  of  pork  is  abundant  and  (he  ])rico  law 
there  will  ho  less  beef  consumed  than  when  tJiese  conditi(nis  are  ro- 
verse<l.  The  (piantity  of  beef  exported  must  also  have  an  inipovhiufc 
influence^  ui)on  the  demand  and  upon  the  price. 

With  the  facts  mentioned  above  in  mind,  the  fonowiu.i^  tabh^  is 
presented  to  show  tlie  relation  between  the  relative  mimlx'i'of  cattle 
m  the  country  and  the  mean  price  of  steers.  It  is  inijjossibletn^ivo 
a  true  average  price  of  steers  from  the  data  on  hand,  l)iit  tlu*  nu*a]i 
price  is  a  sullicient  indication  of  the  extent  and  direction  <»f  tiie  l]uc- 
tuati<:)iis  from  year  to  year.  The  nn^an  ])rice  of  cattle  and  hr  )i;'s  i^iven 
in  the  tables  which  follow  are  computed  from  quotatioiis  i^aven  in 
the  Di-overs'  Journal. 

Tahle  shon'iiiffthc  2frojH)rtion  of  cattle  to  ixtj-nfldtion,  tJiv  value  (tf  atilf.  (tud  buvf 
ItrvdiK'ta  tWjwrtcfi,  and  the  mvan  pviee  of  beef  siecrs  in  C/ifcafjo. 


Years. 


Nn.  of  cat-  Mt-aii 

111'  (fxcliul-.     ExiK>rts       iirici.'  of 

i III;  milch    of  (ratth*  aiul  sr»'t'rs    iu 
"ciiwsj    j)»'r    Ix'ff  prod-      eliii'a;:o 

l.(N>1  of     I  ucts.  ,    pt-PliN)    . 

piipulaTiiin.  :  pitiiiiiis. 


IN?^ 

1<C9    

18*<il 

ISM 

lShi» 

IHsri 


Years. 


I 


4.(ii) 

n.  rr, 
r».  \H) 
o.rr 

5.07 


ISKT). 

lSh7. 
IHKS. 
1880. 


N( ».  of  oat  - 

tlr  (cxfhhl-       Kxj>orts 
:  iiur  inilch  , of  can K- and 
cow.<»    p<"r    Ix'^f  pii)tl- 

'      1.<KH»  of  iK-lS. 

TH)piilatior.. 

i; I 

I         ■     


5  IS 

5e.i 


$:V,.  'JS«5,  CrU) 


I    Mvan 
'  in'icr  of 
slcrr-^     iu 
■  C'liic«>ro 
I   p.-r  IU) 
'  I'.Miiids. 


5.15 

4. 75 

4.(i4) 

I  1.87 

1.  ;<) 


I 


The  above  table  shows  that  in  1880,  with  a  steady  increase  in  tlie 
price  of  steers  since  1S?S,  witli  400  cattle  other  than  milch  cows  to 
the  1,000  of  popidation,  and  with  an  ex])0i't  of  catth^  and  beef  jjrod- 
ucts*  aniountm^  to  .s;jl,o44,:jW,  Uw  mean  ])ricoof  l)utc]ie]'s'  steers  in 
the  Chicago  nmrket  was  $o.?T>  ])er  loO  ])ounds.  Fr<»m  lssot(>lssi 
there  Avas  an  increase  in  the  number  of  ciittle  of  J*i  ])er  1,0(H)  uf  popu- 
lation, the  exports  increased  over  §1,000,000,  and  the  nu^an  ]H'ic(?  of 
steers  increased  10  cejits  per  100  ])0unds. 

In  I8>^*2  we  find  a  remarkal)le  increase  in  the  price  of  slciTs,  which 
can  not  bi*  exphiiiied  by  tlie  data  which  has  been  furnished.  Witli 
an  increa.se  of  -^o  cattle  other  than  milcli  cows  j)er  I,(K)o  of  ]K)j)uhili()n 
and  a  fallinii:  off  in  tlie  exi)ort  trader  of  over  810,o0(),(i00.  tlic  ])rict'  of 
cattle  not  only  advanced,  but  reached  tlu^  liiL-liesi  ]M;int  <>l'  iln' de- 
cade. The  inci'ease  in  the  mean  price  of  steers  rrt)m  issi  to  iss-?  was 
87  cents  per  loo  pounds. 

The  mean  price  of  steers  in  188))  was  >^1.10  ])(»]•  H'O  ])uuiids  lower 
than  in  l'>8:i.  The  (wjx.irts  for  the  year  had  increa.scd  s'c'.r.iui.ooo.  and 
til©  uiiinber  of  cattle  other  than  mih'h  ('ows  ])er  1,000  ol"  p()[)ulalivtu 


^as  14  K^'*^*'*'^^'''  than  in  the  preceding  year.  Hero  a.i;:a:n  tin*  ihirhi.-!.- 
tion  of  price  is  much  ^reat(M*  tlian.  the  taldt^  would  lead  iis  tn  rxju'ci. 
In  1884,  with  an  increas(M>f  $ll.5O0.o0o  in  the  exporl:-.  iii'd  wiili  11 
more  cattle  j^er  1,000  of  population,  the  pric(}  advanced  4;^*  cents,  and 
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reachotl  ^n.Oo  ]ht  ino  pouiuls.  In  ISSo,  with  tho  number  of  cattloper 
l,()(,u).»1*  i)i)jjul:il.i();i  at  llu.'  hi<i:lu'Ht  point  and  with  a  faliiii;L«^  off  of 
j?4,<)00.oiii.)  ill  expi)i't:-,  llio  pricr  dropped  to  !>.r».L")  por  LO:)  pounds.  La 
li>S(J  and  ISST,  witli  a  slight  decrease  in  the  relative*  nuinbor  of  cattle 
and  with  a  lai'LO'  reduction  in  (jxpoi  t.s,  the  price  of  steers  decreased 
35  cents  in  issr;  and  1»5  cents  in  1S87.  The  export  trade  revived  some- 
what in  llS'SS,  and  tlie  number  of  catth^  in  prop(^rtion  to  ixjpulatioR 
continutnl  to  <h?crease;  we  are  not  surprised  to  lind,  therei'ort*,  an  ad- 
vance of  '27  cents  per  100  p-.ainds  in  the  mean  price  of  Ix-ef  steers. 
In  ISS!),  witli  an  increase  of  nearly  810,000,000  in  the  exports  and  a 
decrease  of  14  cattle  other  than  niil(tli  cows  i>er  1,000  of  p(»j)ulatio:i, 
the  mean  pi'ice  ot'  steers  declined  ^1  cents  ])er  100  pounds. 

Ha.vinic  examined  the  tal)l<^  iAivon  above  somewnat  critic:dly,  wc 
are  forced  to  tln^  conchisioii  tluit  the  liuciuation  in  the  price  of  s^'-^r: 
can  Jiot  b(^  oxplain»*d  ])y  Uw  siuipje  consideration  f)f  tiie  iiiin:ibcr  oi 
cattle  in  ])r(;i)ortion  to  t!i(^  i>opnlation  or  bv  coni})inin!]c  this  iufonnu- 
tion  with  the  slatisiics  of  tli"  ex])ort  trade.  TIk*  chief  disturbing' 
condition,  and  on(»  to  wliicli  've  hav(*  aln-jidy  referred,  is  the  pricr?  oi 
lio^s.  To  illustrate  the  inllueuce  of  thestj  conditions  the*  fidluwiug 
table  is  added: 


Tah 


tC  sliuu'hnj  the  iivan  pricj'  nf  hnqi^  fnul  href  sUers  in  Chicago  for  the  i/cors  ^ruui 

iSTuVf/  1SS9.  iurlushr. 


M'-rt'J  })Vh':'  -All "an  )H'io"  j  M»"Oii  T»:«ic.»   3!'*aM  jiPi  ■ 

I  if  1 1  ■  ijrs     .    <  i|  ■^••|  r»'  rs  I     nf  1 .1  j'.'>-.         ,  • :  y » . -.  r.. 

Years.  in  eiiira;ri».  in  ('::ii*a.r.'>.  Years.  in  (.'hi  •:!);'>,  inCl.ii,;.  . 

Ijoinid.-i.     I     i.')iiii,|s.  ,     lMn;:iils.     ,     ;Mi'.in«lH. 

..     ;  .      .J  .!.. .      ..  I  _    _ 

;  i  i  ' '  i  '  '      ' 

is;'.) I         io.r.i  I         Ai.C")  Is-.") ;j.  li'  j.:  V. 

l^^l ■  .'•.'.:)  :». i«i  '  i.^s; i  ys  ■  4 'i 

iV-ii '..'''■'.  i'.7:  ]?-^S :  ;..so   ,  .,;,; 

]s.s.i i'.o;  ,  r..(i^  iss> J.,},-!  I  4  :i: 

is>i ■  f...  ;r,  I  r..(i:i  ,  ; 


tl 


Now.  cc)in[>aring  the  mean  ]»ri(!e  of  Iiol^s  and  steers  W(^  find  that 
..]('■  extr.'iorilinary  advance  in  the  ])rice  of  slei.'rs  in  1SS*>  coiiici<lod 
with  tli(^  even  i(r(»at(fr  atlvanc**  in  the  j>riceof  hoi^'s.  Tht^  hu',i>;olv  do- 
cr('as''d  j)ric-e  <»f  ste«.'rs  in  iss;>  also  e<»in('ided  with  tln^  etjual  decreas-x* 
in  tin*  ]>rie»'(>f  ho.i;'s.  In  l>^>it  we  iind  a  dt^erease  of  :)•*  eeiits  per  100 
])ounds  in  lhepri<\'  oi"  ho-'s  and  an  incn^ase  of  .'is  cents  ]n'V  loo  pounds 
in  1h»'  ]>rice  of  ste(»rs :  this  would  a])pear  in  he  due  to  the  lar^t)  ex- 
l)orls  «)f  cattle  and  hcef  products  in  that  year.  In  lssr>  und  188r»  tho 
lar;;'e  number  of  cattle  in  pi'oporiion  to  ])opuIation,  the  falling  oil'  in 
the  export  ti'adc,  and  the  low  price  of  lioics  all  exerted  a  downward 
inlhience  r.-n  thr  jM'ic*  of  cattle. 

The  ]a'ice  of  lion-s  increased  considerably  in  1SS;7,  hut  tin*  ])rice  of 
stf-ei's  deeliiU'd  still  furliier.  TJiis  was  no  (LoubL  the  Jvsult  of  the 
fallin;-;'  otViii  oiir  export  trade  fvoin  .S-?r,:)-2o,;;iu.)  in  ISsd  to  $*^1.8r>:3,;iS 
ill  iss;.  Thi- si  I  L^-h.t  adva.nce.  in.  (•.a1tl(>  i)ri(M's  in  isss  coincides  wiih 
ih«'  mucii  ^j:reah-r  a-ilvanec  in  tin*  ])ric'«  t>f  1io;;-s,  but  must  have  been 
also  intliieJiced  l.)y  th-*  in.(*]"''as:'d  cxjvn-is  of  cattle  and  Ix^ef  ])roducts. 
In  issiMlie  ni»':in  ]»!'[.•■:•  of  ho^s  (li'o[»pod  >'1.41  ]Y'V  100  ])ounds.  and 
'his  coincide(l  with  tin-  declim?  in  the  mean  price  of  st  e<»rs  (»f  5*2  cents 
pel*  liK)  ])ou]ids.  a  icreaier  d<-cline  in  tin*  ])rici'  of  stcrrs  l)ein<'  evi- 
h'ntly  pr..'Vrjite«l  by  the  lai-i;e  incn^ase  in  the  exrM)rt  trach.'.  ]t  hns 
I)  '•yi\  .'^•'•ient-  fron*  tl»e  receiuls  of  call le  at  the  leading  stocIv-yar<U  of 


^  QTun       of  B    h  animals  have  boon 

ju,  to  line  stock  on  hanu,  and  this  has  been  one 


.4 o  leixdiug  rociors  which  operated  to  decreiise  tlio  pviro  of  sif'tm. 

AVith  tlic  decline  in  tht.*  i)ri(tes  the  profits  iu  cattle  raisini^*-  liave  beoii 
greatly  reduced  and  iu  many  localities  this  in<histry  Jias  Invii  con- 
ductod  at  a  i>()sitivo  loss.  The  inevitable  tendency  has  UiorofurG 
l»{»eii  to  sell  otr  i.lic  slock  and  ivdiice  the  Ims^iiioss,  and  consequently 
the  i>r*.>portionatj  nunib'T  <»t'  cattle  niarketeil  ha.:^  been  much  groatcV 
thuri  during  the  year:-'  frmi  issl  to  18S4,  vrhen  the  industry  av as  pay- 
ing ;\ii<l  the."  stock  on  h:i!:d  Avas  beinij  increased.  For  this  reason  the 
lUiirkots  of  the  country  hdve  not  I'elt  Iho  influence^  of  tin*  reduction 
of  tli-.>  stock  of  cattle  in  propo]'tio]i  to  the  population,  which  the 
tabloid  l^lciiiily  show  has  occurred  and  which  must  continue  at  an  in- 
crcr.sii!*^'  rate  from  year  to  year. 

The  tonrkMicyof  prices  with  cattle  will  probably  ])e  to  advance 
\vit«iiu  the  Tit-xl  year  or  two  on  account  of  the  impr()])ability  of  in- 
crt»-isiii>jj  tiie  stxk  of  cattle  as  rapidly  as  the  populjition  is  au;^"- 
ni».*iitiii>J:,  ^-)ut  this  advance.^  v.'ill  be  slovr  and  uncertain  for  a  num- 
ber of  yeors.  1;  v/ili  be  at  Ica-t  two  yeai-s  before  the  stock  of  cattle 
has  been  roduc*''!  to  tlie  jiroixn-iionas  c(mij>arcd  to  iiopulatiou  wliicli 
existed  in  isTs,  and  then  the  uh  an  price  of  steers  w«».s  ])ut  'ii."-!^)  ])er 
100  pounds,  or  lo  cents  less  than  in  Issi).  In  (.)tiier  vronls  the  jrice 
of  steers  for  several  yc^ars  in  tlic  futun*  vrill  (le])»'r.d  more  on  the 
price  of  ho<j:s,  upon  tlie  value  of  tin*  exports  of  caitle  and  bc(d' prod- 
ucts, and  upon  tin;  proi)orli(i]i  of  steei-s  markettvj,  than  ui)on  any 
cliancces  likeiy  to  occur  in  the  imniber  of  cattle  per  Loon  of  popula- 
tion existini^  in  the  country. 

THE    EXPORT   TPiADi:   IN   ANIMALS   AND   MKAT    PUODUCTS. 


TdbU  shoiring  numlter  and  rabic  of  nuimah  crportfl  for  ihc  cnhiuhiv  years  end- 

itnj  Ih'ccmh-r  31,  iyf:<S  und  l^ii'J. 


i 

Aziiiiiala. 

1 

iss-i. 

N 

illilljfl". 

Value.     ' 

1 

Nunili»r.   1     Value. 

^^mm   1           --       ~      ■ '^       '    ' 

1 

3s:>,c:i 

1 

in  I.'!:;    ^le.f'^  .rr? 

1 

:i.  Its?  j        :w  ••,.:;■> 
U'J.liil          ;i'.;!.ls'»  ! 

:.'.J^'i             4i;.  ^:i 

Til.;  IS           2i:;,4sj 

•     »■»■■ 

1 

i 
——-—'»■■■  — 

■ 
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Table  shcncing  crports  of  meat  j)rothtct}i  for  the  calendar  years  ending  December?!, 

1888  and  1880. 


Meat  products. 


Do«'f  pi'iiilurts: 

lU't'f,  «'anned 

l.*«*«*l'.  Irt'sh 

lj».'«'f.  sallrd  «»r  piokUil. 

P.LM'l",  dtluT  VUlVil , 

Talluw 

ITo;?  l>nrthn;ts: 

■  i3ac'»Ji 

Hams , 

IVrk,  fn'sh 

I'ork,  i)i«>kl(>il 

ijiird 

Mutton 


l.Nt:a. 


Pounds. 


71, 

170, 

7U. 

Oi), 

•iri. 

I       •       • 


760, 

1'.;., 


7«»^ 


Value. 


.;»i.  028,070 
:j,s-M.«i7r 

IS,  I'.^S 


.IV  1 

•  !■»- 
■-H  . 


w. 
.'», 


loss. 


a-j.),':74 1 

ii'.Kl,."7i)  I 

'.»•.•;. •■.'*7  i 


Poiiuds. 


4.".. 
10«i, 


^'f 
«•'. 


10, 


4ii,«r.w 

.•i77.  l-,1i 
470.  KJt; 

•l7.i,'»M 


I 


Value. 


'j..".;»i.4w 

2.M!'.0ff 
3.7:.aJ.4!« 

er-.av.oi.i 

i::j.:jn;,i"..7 


l(j.'Ju5 


Tire  followi  11  j^-lal)li»s,  showing  the  (^\])(;rts  foroKivon  \'curs  ondiTig 
with  18S1),  ai'o  aihh.'d  for  rciViviice'  ami  fOini)a.i'i.son.  It  shoiiKl  ])e 
oLsc^'vimI  lliat  llu-  vtiai's  roi'crrod  to  in  those  taldos  are  fiscal  veal's 
eiuUiiu:  Jniio  30,  v/liilc^  in  tlio  preceding  tabk'i?  they  are  for  the  cal- 
eai(hir  year  ending  Deeeniher  31. 

Talilc  sltviciiifj  number  audv<dnv  of  a)n'malf{  e,rporfcd  for  e<tch  t/car  front  lS7i>  to 

\b>^\),iiicliisin'. 


eiUii.-. 


Ycai'.-. 


i     In. 


iii- 
r. 


is7'.» i:ji;.:ei) 

is.<o i  ]>•.»  ;:.(;, 

i^><i  .  ...  !*<.■.. "I'lr 

l^^i '  lliS.  Ill' 

J^s:j  ....  )i;i,  ni 

i^>^j ■  r.:<i.:,i< 

]S^."» 1. ■!.■>.  K.I i 

issr ii)i'..-tri'.i 

]SS^ ■  l|i».-.\is 

i«s'.» ....  v».):.,  ry; 

i 


Il..j:s. 


lIcir.-«.'.^. 


Value. 


n.:;iU.li':J 

\:;ii.  i.:i 
ir.H.'."'.  j'.M 
rj.'.Hic.ij'.K! 

In, '.l.'S.'t.il 
'.I.  IT-.'.  vw> 

n..")Tr..~>7s 
i<;.«jn;.'.»i: 


NllMl- 
Ix.'l". 


7.">.''*.''.< 
ic.  I-J*.i 

.V>,  I  iL'.i 

'.  I.  is; 


ViiUn' 


Niiiii 
•  •t-r. 


Vjiliif. 


I-Jl.r.s'.i  .    :;.ih;,»     (;;.■). 


.•,ii'i.»;.-,i 

•j;-i.."«i'i 
<■.■,>;■.  4-M!  I 

:<;■.'.  in; 

."•OI.'.-VJ    i 


i'.t;. 


f1l 


4.'>.  l-.'s     :;.",r-.7'iJ 


i.i'.i'; 
i.f'.ii 

■I      -    IV, 


l.o. 
■•:::.. 

•  ii  •  , 

:r.i. 
■ir.', 

.V.ix', 


i.-j'.i 

•J}.  5 

:ii;' 
I'l.'lj 

V-VJ 

•  I  *•> 

•v  '7 

:;i 

J'.'.i 


Mul.-s. 


N'liii- 

liiT. 


Value. 


-1, 

•I 
•  ). 

>t 
*■« 

I. 

*  *« 

1. 
1. 

.1 


II'S 

«i:'.-J 

^*  i  I 

:  I-.' 


.'•■{•-'. 
:;.•..■{. 
:'•■.'". 

I  -I  . 
1   Ir 

.T.f,. 


Sluvp. 


:^\ 

711 

;;u 

7i''» 
.,.  .> 


Xuni- 


Valuo. 


-.••n).  i:?7        s'.rj. 


r:'.».'.iiu 
i:J'.».i;70 
•  ->i ,  *^ « I 
•J7:i.s;  I 

i'.';..v.tt 

1:.'1.T(>1 
I  1.5.  SI  7 


•  "-. 

I.IM. 

'^'.  I, 


7> 

MO 

-n4 
7vr> 


Table  slunn'nij  (faantiiij  nf  href  2trndiirt^  c.i')n>rird  for  awh  year  f nun  1870  fol-S89, 

iiiclufiirc. 


V«ai".-;. 


'  I  lJ.-..f.wl..-.l. 

)?..M'f. caimcfl.    ]'.«vf.  fn'sli.     i»i«'kl'M!   .jud 

oiiicr  curi-<l. 


Tallow. 


;       J'nnmlii.  I'tifhit 

I'^7;i ' :-{  »iTk 

i-^'i '  ^i.;'.;. 

-••^l I !  li'H.fNM. 

i  ••^v' ' (".'.'. ;  ^.i. 

ISN-; ■*     I  >;.'•■.!, 

l**"-! I  TJ-.'.>I. 

l^■^".                                                                                           I  ii:-.  .s.». 

li-s«) ••;•.  l-J:;. 

SS7 }:\  !'.*>■»,. '.N-J  ":;. :  -h'. 

s^s .       10.  i;^.:;;.'  t*"',  i^*'. 

^.'.J '.[ ....'.".   ...  I      M,  H-r..  -J:.  I  .  1:J7 ,  <U.. 


I 


.vi. 

Si-: 

V.i 

11*  . » 
.1.  .  I 


.■;i;  '.'.'ill. 

•!■'.  •'ris. 
■..■•.^'•'.'. 

■i:.f.-". 

;-.:■'■.. 
.■'.'.;■>. 
.';»■..  n.i. 
1. !.'■>>;. 


I. -J 
I'll 
<»7I  I 

;:;s  ! 
•I'.'-j 

:'.?-»  i 


"»•».»:  J.Jl;» 

'■'■■'..  I -.M.  liX) 
••".  4:-.l,71i) 

*»:■.■<::.'>.  408 

':^.b44,556 


/nmi  1879  to  IC 


-I-- 


1879. 

Itjrit.. 

19%ji. 


Beef, 

canned. 


■Beef,  fresh.' 


$7,311,408 
7.87T,C«H» 
5,i»ri.,V>7 
4.L»«JS.(i08 
4,  ."iTS.  nt»2 
3.178,7iJ7 
4.  CM.  791 
«.4:y;.4:)3 

4, 37.').  313 


Beef, 
salted  or 
pickled. 


Beef,  other 
ciirf<!. 


I 


TaDow. 


f*,8?3.fK0  "  $2,R.%,37S  !, 
7.441.018       2,f^^l.0l7 


9.S00,2:44 
6,7G8.»11 
8, 3  tt>.  131 
ll.HS7,:i31 
11,11.9.  ISI 
9.291.011 

6.231,'>1 
ll,4Sl,r>01 


2.6(V).701 
3,9in.'..ViG 
8,74;».'-.»S2 
3,A>e.v.'7:> 
3.019.11-1 
8.MI,:J7.» 
1,97;l».21'5 
2,r,(»S.479 
3,043,3*1 


ir.'.ii-i 

9.v'<'i 


i  , 

4. 

4. 
3. 


3, 


9:1-1.  WO 

01.-.,  7;  H 
•44^.  749 

:i.i;i.47« 
i;i,4!n» 

91..'.tW4 


Table  showiuff  quant  it  if  and  value  of  imvk  prodncts  c.V2)orted  for  eacJt  year  from 

1879  to  18i^,  incbiah'C. 


Biicon  and  hams. 


Years. 


Pork,  fresh  ond  pickled. 


I^rd. 


Pounds. 


Value. 


Pounds. 


Value. 


l\>nmls 


Value. 


l«0 

1»*0 , 

l'*'l 

Inf^  ..... 

l!^ 

llVfi  ..... 
1*V*1 

!»«..   .. 
1*7    .... 

IfW 

Iifc9 


I    735. 

I  7.->!i. 
74<I, 
4'X. 

3^?9. 

■  4<n 
i  419. 
I  419. 
1  37.5. 
!     4110, 


2i9,r)7r, . 

77:3.  H.»9  I 
9J4.r>4,')  I 

(Wi.i54«) ; 

iVi.r)7o  \ 

41>9.3W 
127.119 
7^.ftW 
922.  &:>."> 
4:W.«^ 
224.  iWO 


$.'',1,074,413 
rii.).9S7.f;2:j 
Ol.llil.jMT) 
44),  G7.5, 1 1 4 
3S.l.V),rC)2 
39.f^,H« 
37,0Ki.94S 
31. 64' ».  211 
33.3l4.r,70 
32.175.fV« 
34,(ir»l,Hi7 


ftl.401,C76 
!C>.919.7-«.> 
Ur7, 92S.  0«; 
SO,4-17.4'J«J 
C2,110.3i>-» 
f»0..5tS,7.3O 
72,tl73.4«W 
H7.2»i7,715 
XT,.  89.3. 297 
.'i8.9<KM.\3 
r>4,l33,G:«) 


?t,s<>7.-'V^ 

.0. '.-■,«  i.-r/.* 

S,272.2S.'5 
7,21)1.270 
C,  192. 2r,8 
4,762,71.') 
.'i.2t»3.94:i 
.\12:J.  Ill 
5,641.327 
4,373,114 
4, 73.->,  U«  I 


374.9.-9, 
37.S,  1 42, 
2.V),  :>i7, 
224.71'^. 
2«r..(.HM. 
2NJ,-Jl:l, 
2!*.3. 72*^. 
321 .  r,:w. 
2'»7. :  10. 
31f<,242. 


2n; 

4'W.  I 
:4'>  : 
474 
719 
^J:^9  ; 
ni9  ' 
7l«i  j 
in)?  , 

9'.K) 


C->.\s.-y',,673 
2;,92i\W7 

•  f  I,  ^■•i',  .11  O 

r."i,i«7:i.'.K»2 
2C.,«ilS.04K 
2.-1.310,95:3 
22. -.9.-..  219 
2i».:^^;i.7S6 
r:2.:H:i.«i21 
■-.•2.7:.I.liKi 

27-,:w\»,i73 


The  large  export- trade  of  the  year  just  ended  lia.s  done  mucli  to 
relieve  the  markets  of  this  country  and  to  maintain  the  prico  of 
cattle  and  beef.  While  cattle  have  sold  sonuwhat  lo^vir  tiian  dur- 
ing ISSs  the  decline  has  been  very  mucli  less  than  in  ])ork.  as  has 
been  shown  in  the  preceding  section  of  this  roi)ort.  Tla*  enormous 
com  cro]>  of  this  year  and  the  low  average  i)rico  of  this  imixntant 
article  ot  animal  food  lias  been  a  most  important  factor  in  (U-2)ross- 
ingthe  price  of  botli  hogs  and  cattle.  According  to  the  estimates 
of  the  Statistical  Division  of  this  Department  the  a verag(^  ]>rice  <»f 
the  last  com  crop  is  but  28.3  cents  per  busliel,  being  much  tlie  low*  .st 
average  of  any  crop  raised  during  the  last  ten  years. 

Notwithstanding  the  fact  that  the  number  of  cattle  in  tliis  couii- 
try  per  thousand  of  poimlation  lias  been  slowly  decroasing  during 
the  past  four  years,  the  large  proportion  of  these  animals  that  are 
being  marketed  still  keej^s  the  market  ovei-.stocked  ami  makes  it 
extremely  important  that  every  eifort  should  ])e  mad<.'  to  maiiitaiu 
the  export-  trade  at  least  to  its  x>i't.'sent  extent,  and,  if  [)o.ssibk-.  to 
increase  it.  The  only  danger  to  the  trade  in  live  caitl*.*  which  has 
been  suggested  during  the  year  is  the  occasi<jnal  diseov*  ry  of  tin 
animal  which  the  English  veterinary  authorities  su]>]»<'.-cd   to  l;e 

Fected  with  contagious  pleuro-pncjumonia.  It  is  iiiipi.s.^ibk*  to 
understand  how  any  of  the  beef  cattle  going  abroad  can  Ix*  iiii'e**tcd 

tlithisdisea.se.  After  the  xuost  careful  and  exton'l;'«L  invostiga- 
s  in  the  United  States,  this  Bureau  has  been  uuaMe  to  discover 

'^  pleuro-pneumonia  in  any  section  from  which  ste^^-rs  are  shipi)ed. 

I        only  districts  in  which  this  disease  does  exist  are  two  counties 

uong  Island  and  one  county  in  New  Jersey.      The  Long  Island 
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district  is  isolated  and  no  cattlo  from  it  ^o  into  tho  stock-yarfs 
tlirough  which  the  export  rattle  pass.  Tlie  infected  district  in  New 
Jersey  is  very  nearly  fre(i  from  the  diseases,  ami  while  it  is  not 
isolated,  liko  tlui  LonK  Island  district,  n(.>  stf.^ers  nm  raised  for  beef 
in  this  section  and  the  stock-yards  are  believed  to  bo  thoroughly 
i>rotected. 

For  tin*  r(\'isons  given  above  wo  are  led  irresistibly  to  the  con- 
clusion tliat  the  disease  found  in  the  hin<cs  of  American  stoors  when 
slaughtered  on  the  English  wharves  is  a  sporadic  inflanmuition  which 
prol)ably  in  most  cases  arises  from  exposure  during  tlio  voya^. 
It  is  vrell  known  that  gc^nerally  no  special  characters  are  foiuid  by 
which  contagious  ])leuro-pneuuionia  can  be  distinguislied  with  cer- 
tainty from  tlie  sporatiic  form  of  inllanimation  of  the  lungs  and 
)leura.  In  making  a  diagnosis  tlie  vetui'iuarian  is  always  assisted 
)y  the  history  of  contagic»n  in  tlir^  herds  in  which  the  disease  is 
found,  and,  in  the  al)seiice  of  such  a  hisioj'v,  if  a  single  Ciisc  of 
inflammation  of  tlu^  lungs  and  plt'ura  is  discovered  it  is  difiicult  or 
impossible  to  make  a  positive  diagnosis.  With  American  steers 
slaughtered  in  Englancf  it  is  impossil)le.  uiider  existing  conditions, 
to  Inive  any  history  of  tli*.;  aiiinuds,  and  as  but  a  single  steer  is 
usually  found  atrccled  in  a  whole  cargo  then^  is  notliing  to  indicate 
tluit  the  malady  discovered  is  of  a  contagious  nature. 

It  is  plain  that  the  diagnosis  of  the  English  veterinarians  in  the 
cases  of  supposed  ])leuro-pneumonia  among  our  steers  must  be  more 
or  h^ss  uncertain  and  oi)en  to  doubt,  vrilhout  reflecting  in  the  lepst 
upon  the  professi(mal  ability  and  compt'tency  of  the  inspectors 
making  the  examinatitm.  As  this  ii'ade  ]]as  grijwn  to  such  an 
extent,  find  is  o\'  sucli  great  import anci'  io  Wu^  cattk'  industry  of  this 
Count  i-y,  it  would  scH^m  very  ])roj)«.'r  that  we  slioukl  take  some  means 
to  deti^rniini^  whether  tlu?  animal.^  pronoiinciMl  affected  with  con- 
tagious i)leuro-pneumonia.  ai'e  really  sulfering  from  this  disease. 
This  fart  could  jn'obably  bu  (Icteriniucd  l)y  stationing  one  or  more 
agents  of  the  Department  in  Kiigland  to  examine  the  lungs  of  ani- 
mals i)ronounced  diseascul  and  to<letermine  as  accuratidy  as  possible 
the  exact  cmiditions  of  thrir  oi'gans.  The  animals  g<.)ing  abroad 
might  also  bu  numV>ered  at  the  time  of  their  shipm(»nt  from  the 
Amt^'icau  ports  actK.>rding  lo  some  .-ysleni  by  whirh  any  individual 
animal  might  b(»  ti'ac(.'d  back  to  tlie  Ja^rd  f]'v)r;i  v.iiich  it  camo.  In 
this  way  it  would  br  ])(.>s.sible  io  (h'termint.'  whctluT  such  an  animal 
had  been  in  any  way  exposed  to  the  contagion  of  pleuro-pneunionia. 
With  such  2)i'ocautions  it  w.nild  seein  ],'ossible  to  settle  this  lona; 
contA'sted  (piestion  as  to  whetlua-  the  dise:isu  found  by  English 
inspectors  in  American  steers  is  or  is  not  contagioui?  phiiro-pneu- 
monia. 

Another  ijn]>ort:ant  c(;nsideiMtion  in  conn("ction  with  tliis  trade  re- 
lates to  the  possibiiiiy  of  incrv-asiiig  the  nuuiberof  a]iimalsexi:)orted. 
To  what  extent  this  can  be  accomplished  \t  is  ini]K)ssiblo  to  deter- 
mine. During  the  last  six  months  the  shipments  have  been  about  Jis 
hii'go  as  ])ossjb:e  with  the  pres<=nt  caj)actty  of  tlie  regular  lines  of 
vessels  plying  btween  this  country  and  (xreat  ]>ritain.  AVitli  aeon- 
tinue<.i  trade  of  the  ju'esent  niagji it  ude  no  doubt  the  carrying  ciipiicity 
won)' I  be  soon  hicreased,  but  this  is  one  of  the  inij)ortaut  factors 
which  has  j)revented  a  still  larger  trade,  i^'aiincvs  and  snui.il  sliippei-s 
who  have  endeavored  to  send  (^ati^h^  abroad  have  found  that  the  total 
<pace  in  tlie  SLea.nuTs  had  bi.'en  contracted  for  months  in  advance  by 
h^.  I'.vov  -hippers.     With  suiiicioiit  facilities  for  shii^meut  there  is 
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>f  Great  Britain  would  at  present  take 

iiig  »6nt. 

X  ne  gxe»i*jsb  Hindrance  to  the  export  trade  in  live  cattlo  is  the  roi^n- 
tiou  of  tlie  Biitish  Goverinnont  retjuiriiig  that  all  Aint^i-ieau  cufth} 
.all  be  slaughtered  on  the  docks  withm  ii  pt.'riod  of  l.'ii  (lays  al'tcr 
.ey  are  landed.    This  prevents  the  owner  iroiu  holdin^c  ihvm  imtil 
.ey  can  recover  from  the  effects  of  the  voyage  and  iinti]  iho  market 
ill  tlic  "best  condition  for  selling.     Canadian  caltlt*.  v/liicJi  are  ai- 
^vccl  to  enter  England  ^\ithont  any  restrictions,  arc  said  to  yifJd  tlw 
tipper    from  SIO  to  815  per  head  mort*  than  can  he  ivnliyA^d  from 
eers  sliippotl  from  the  United  States.     The  cifcct  of  tliis  (lillV'ieTice 

returns  is  very  mark(Ml,  botli  npon  our  tra<le  and  upon  the  market 
ilue  of  cattle  in  the  United  States.  If  our  shij)])ers  were  jihle  to 
icure  €^10  (»r-Mo  per  head  more  for  their  animals  it  would  oF  course 
iniulale  tlie  trade,  and  they  would  be  able  to  ])ay  nearly  that  amount 
lOre  for  steers  purchased  in  this  country.  Such  an  advance  in  thtj 
rice  of  export  cattle  would  have  a  strong  tendency  to  increase  the 
rice  of  all  other  kinds  of  stock.  In  this  res])ect,  then,  the  removal 
c  tlie  restrictions  wonld  bo  of  the  very  greatest  advantage  to  Ameri- 
in  cattle-raisins. 

The  removal  of  the  English  restrictions  would  also  enable  our 
;2ip|>ers  to  send  a  kind  of  cattle  whicli  now  can  not  l)e  (Wported  at 
11  to  Great  Britain.  There  is  no  doubt  but  that  our  thin  ste«M*.>.  or 
seders  as  tliey  are  calied,  could  be  supplied  to  tin?  English  farmers 
3r  f  eof  ling  r)urpc)ses  much  cli(^ai)er  than  store  cattle  are  Jiow  obtained 
pom  irelanu.     ilie  vast  numbers  of  this  class  of  steers  which  have 

jeii  tlir<Avn  npon  the  mai'kets  of  tin*  United  States  dui-ing  tin;  last 
iiree  ov  four  years  have  so  exceeded  "lie  su])ply  that  ])rices  liave  de- 
liiie<l  l.)olo^^'  the  cost  of  prt)duction.  The  inevitable  tt  iideney  is  to 
nrce  Jown  the  price  of  all  nieat-produeing  animals.  If  tlie  I'oreign 
rude  would  take  a  considerable  number  of  thest?  thin  steers  it  would 


)rices  of  Irish  store  cattle  have  been  so  high,  and  the  dangtM'of  these 

liinals  being  infect(?d  with  pleuro-pneumonia  is  such  that  there?  is 

lO  doubt  that  it  w^ould  be  of  groat  advantage  to  the  feedei's  of  both 

Sngland  and  Scotland  if  they  could  <;btain  the  chea])  and  healthy 

eers  which  are  found  in  such  nund)ei's  in  all  the  Ameiii-aii  markets. 

Tlie  number  of  this  class  of  cattle  whi(di  the  Englisli  uiarket  C(ndd 

ake  is  very  uncertain.     It  has  been  sugge:?ted  al)road  that  four  or 

ive  thousand  store  catth*  i)er  day  might  be  shi]j|)ed  from  here.     It 

i     »s  not  api^ear  probable  tliat  anything  like  this  number  e^uld  b(^ 

id   to  Great  Britain  for  any  considerable  time.     During  the  last 

ave  years  the  large??t  number  of  store  cattle  for  feeding  ami  In'eeding 

rpK)ses  sent  from  Ireland  to  England  and  Scotland  in  any  one  year 

405*540,  or  about  1,100  per  day.     Tliis  would  indicate' that  from 

ivO.OOO  to  150,000  store  cattle  pc^-  year  woiddbe  as  much  as  we  could 

:'      ct  to  send,  if  the  restrictions  v/ero  removed  and  the  facilities  pro- 

viat      f <^^>r  shipping  that  many  animals  in  addition  to  the  regidar  trade 

,  cattle.     Even  this  number  would  gn^atlv  rrdieve  our  markets 

i^end  to  rest<nv  prices  to  a  point  which  would  remunerate  our 

iners  for  the  cost  of  production. 

it  bas  been  suggested  that  Irehmd  wouhl  ]>robably  taki'  a  largo 

»r  of  om*  heifer  stock  for  iiierea.simc  ll:<'ir  bre-.-din.'^-  lierds.     It 

possibl':^  that  our  atoi'e  cattij  might  be  sent  to  Ireland  for  fat- 
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t(Miii):r.     Wliat  tlic*  ofToct  of  this  would  Tiltimatoly  ho  on  our  trade  in 

fill"  raiil''  ciM?  iioi  I'asily  ho  j>iv<lir-iO(l.  hut  for  aliuHJiit  h'-ast  it  would 
not  ])«•  Liii'.it.  hi'fiiiis**  1  lie  sl(.>r('  catllo  shipped  tt)  Groat  Britain  and 
livli'ini  wou.hl  sii]i{.lyr('])]M.f'?  cattle v/liidi  uiidcvotlierciivnni stances 
tlicy  wouM  r.'.is'.'.  It  wouhL  howc-vt'V,  enalWe  them  within  a  few 
vrars  tt>  ]>ut  uioTN;  \iro^'  steei\s  u])Ou  the.  homtMuavkot,  and  in  tlnit  way 
i 011(1  l.'>  ]ess(ui  111"  innuhcr  oL*  r?it  oaltlo  wliioh  would  l.)e  taken  from 
ai)i"oa<!.  Til  is  uecl  jiol  oausr  any  anxiety,  heeause  hcfore  snch  a  re- 
sult eouM  ]n'  rcaehrd  tht^  over-production  of  cattle  in  this  country 
would  1h*  a  tljin.u'  <.)!'  (he  past.  TI^-^t'  i-au  he  hut  little  doubt  that 
within  Ihc  next  foui"  or  i'lvr  years  the  j.-opulatiou  of  the  Unitt?d  States 
will  h:ive  so  incrmsiMl  heyoiid  tliedcvclo|)])ientof  the  cattle  industry 
that  there  will  no  lon.i'or  ]).;j  the  sajne  neces^-ity  of  a  large  export 

tradf. 

It  has  l){vn  urp;od  i.s  an  ohjection  to  exporiin.i^  store  cattle  that  it 

would  !.}o  !)■  tti*r  ri.)r  oiir  I'aniici'slo  jVed  tliem  at  houn?  and  ship  thorn 

in  a  i'at  ('(anlitiou.     This  olrjccliou  is  rather  tlioorotical  than  ju'acti- 

cal.  aad   shoidd  i\\   the  present  jiave  little  wei^irht.     Asa  matter  of 

fa<*t  lai'^e  uuuiheis  ol'  si<)!*(»  cattle  an?  tlirown  uj)on  our  markets  and 

depress    i>i'ices.  and,   insle;id    of  heing  ])urchased  for   lV?oding,  are 

kilifd  and  usc«l  for  c.iuning- [nirjjoses.     Tosoiid  ajjart  of  t]iosoju>road 

would  relieve  the  ina.rket  and  w«.>uM  not  in  the  h>ast  lessen  the  num- 

l)or  oV  steers  that  would  h.-  fed   in  this  country.     Undoubtedly  it 

would  he  a  belter  a.u,-ricul1ui'a.l  operatii^n  to  ftJied  sucli  cattle  at  home 

ar.d  sell  them  fat  than  t<>  sell  thein  as^  store  cattle,  hut  as  long  as 

])rice.>  ai'e  so  h>\v  1  liat  friMhiii;  is  uu])rolitahle  they  would  be  thrown 

npMii  iliM  in:irk«'t,ane  it  i-:  jnst.  as  well  for  them  to  i;'o  aI)road  as  to  be 

kil!e<l  aiul  r.iiiii.'d  in  Vr.-^  <'«*unlry.     The  only  (|Uesti()n  to  be  decided 

is,  in  what  way  w.uld  the  Aineiiean  farmer  obtain  the  best  price  for 

his  stoek.      [['  tip-  n.'Sl  ri<'' ioijs  v\'i'!v  removed  there  is  no  doubt  that  a 

Ix'tii-r  [iri«-e  r.^nUl  hi'  oijjjuned  by  ex  port  in  l,'  store  ciittle  than  to  kill 

llieiii  here  \'*'V  e.ir.iiini::. 

'I'lir  (»t!ii!'  ina:-kf1s  ■•!'  iMirope  arr^  beinjj:  closed  ai^ainst  live  cattle. 
An  e\]»i  rini'':!-'-  shiiujieiil  si-nt  to (h-rmjiny  diu'ini^^  the  past  summer 
rf;d:/.''d  exo'.'Meiit  pi-i'-.'^,  ;, i^l  undonbledly  a  lari;"e  trade  woidd  have 
result<  d  w.'i-i- it    not   i'oi' ihr   prohibitory  restricthms  which  were  At 

onof  eJlfoi  :•»■■!. 


IS 
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.\s  \\:].<  ht-ei:  rdiMwn  p-xiVe.  ihe  jn'iee  «»!'  oatlh^  in  this  country  i 
lii-ratly  inllur'iK'td  hy  ih<' ]*rice  «»r  [»nrk.  For  this  reason  any  iiun*eas< 
tif  <uir  export^' in  p<.'i'!v  prv'diiri- wonld  have  a  tendency  not  only  to 
inei-.'.-ise  [hi  j)r!et'  of  ju ..r!<  in  this  rouniry,  hut  it  wonld  uiuloubtedly 
rea:-t  npon  iheciil ih' .  :".iile  and  ini]>rove  ihe  price  of  l)eeras  well.  For 
this  !'.'as'>n  It  is  ;.;i!'li--e!;ir!y  iii:|<oi"iai'.l  ih:'.t  eiVortsshoidd  becontinued 
to  .oecnri"  ihf  r"\  <>!:;{  i  . I',  ff  th"  pmhihitory  resti'ictions  placed  by 
vari.»:i<  Imi:-  p.-e.n  i;;!'!'  ■•-  \\]vi\:  i>\\v  [u^vU  procbicls. 

'r]:i'i.  i-  :iii!'-'I  .:: '.  I'^it  tl:*  in;ii'k<'tj  of  Euro]  i(»  \vt)uld  take  all  tlio 
sriri'ii:.^  :i^ii:n:;e^  ve!  ;.;■•.•. i  pr<,diieis  of  the  United  Sta»t(\s  if  tlieso 
m;ii'l<  (•:.>■  '.■.;■]•■•  1  -'I  jv:!-;  i::!'y  ■.•!(:i!  ire^y  <l(>se:i  by  ;irl):t  rary  resti'ictions. 
( )r.  !  1' '-.iiM^^  -;,-.•..,  h  e:  1:  .■\.-  !..  :':!  iii:|:rov(=d  until  onr  animals  coiu- 
pe;--  '*.;A tii'iiiily  'v!'''  !;•  .  of  :\i\y  ■  »i ln-r  I'ounlry.  They  are  raised 
mid''!'  ;  1'  •  I::'  •  ■:  !;■'.•  J  h'.'ii!  '-oriilii ":  ,:js,  ;iv.«I  i]je:!'  price  is  I'ar  below  that 
of  aiiii-'.ds  ;)ri-.p;:t!  . j:. .•■'!/ v.!- !'h  •.-.in  be  •  ■■•cdiied  In  iuiy  l)arl.  of  the 
\v«'i-M.  '''j:-!'.-  i>,  '  ol,-^•,'..l.;  nl 'y.  evei-y  re;i>t'n  why  tlio  ]K'ople  of 
Krir-ij'f.  V.  i.ir-.'  m-a!  is  >o  hi;;!:  in  i.i-i.-..  ;•>  \n  ]k-  a  Uixury  rather  than 
a  st.-ipir  arlie!»  oj"  i'Oil  wiiii  ila-  ji:pssei.  slionkl  look  to  this  country 
to  .^uj)ply  lln.ir  iie;d~. 


Kodncing  disease,  or  the  two  mav  be  present  at  the  same  time  and 
1^  ^yeHop  its  peculiar  effects  in  tiie  body  of  the  same  animal. 
JoUowing  Drief  account  of  the  investigations  conducted  under 
tion  into  the  nature  of  infectious  animal  diseases  has  been 
by  Dr,  Theobald  Smith,  who  is  in  charge  of  this  branch  of 
Ic  of  the  Bureau  of  Animal  Industry.     It  will  be  found  of 
iioiterest  to  all  who  desire  a  more  thorough  knowledge  of  these 
Only  the  most  important  results  are  outlined,  all  minor 
experiments  and  the  autopsy  notes  being  reserved  for  tlie 
the  Bureau  of  Animal  Industry. 

OK  TWO  OUTBREAKS  OF  MODIFIED  HOG  CHOLERA. 

ly  in  January  a  disease  broke  out  in  a  small  herd  of  swine 

^wles,  Md.,  which,  ujKjn  examination,  proved  to  be  a  modified 

hog  cholera.    Considerable  attention  was  paid  to  this  out- 

d  Qie  baoilluA  causiuja:  it  was  carefully  stiulied  and  identified 
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purchased  a  clioa])  lot  of  pigs*  in  tlio  Washinft'ton  markets.     One 

tlioso  <li(Ml  on  tlio  vrav  home:  two  others  (li(j(l  durins^  the  two  folL 
iiiii.'  days,  aii<l  within  t(jn  days  seven  had  died.  The  L-ist  one  of 
new  lot  died,  greatly  emaciated.  Jannary  20.  after  a  sickness  of  fr 
three  t(.)  four  weeks.  The  ori.i»'inal  lot  on  the  farm  took  tho  dise 
early  in  Jaruniry,  and  up  to  January  ^'-t  four  had  died.  C)f  the 
mainiu.i;  lour,  two  wt;ro  (juite  sick  iin<l  two  ajjpan.'Utly  well.  Ann 
tlie  symptoms  notierd  by  the  owner  was  a  rai)id  falling  away 
flesh,  whik^  the  applet ite  remaiiu^d  fairly  g(»od  up  to  the  time  of  d 
Then*  was  a  severe  eou.«;h,  eon  pled  with  a  nasal  discharge  and  c 
siderable  diai-rhea.  In  th«.*  later  stai^es  of  tlie  disease  tlio  skin 
the  limbs,  belly,  and  <.*ars  Ixn'nme  deeply  reddened.  The  'Oarsturi 
idniost  black,  and  "{(.pjifMl  like-  the  ears  of  a  dog."  On  the  lir 
and  belly  the  skin  b((.'amo  '"seabby  like  a  ]>erson  with  small-pox. 
One  of  these  pigs  Avas  (.ixamin(;d  on  tluj  farm;  two  otliors  in  wh 
disease  vras  niiinifest  were  taken  to  'the  experiment  station  of 
Bureau,  tin^re  placed  in  chian,  disiidected  pc-ns  with  board  lieu 
and  fresh  ])igs  put  with  them  to  detei'mine  wht»ther  the  disease  "^ 
conimnnicjii)];*  or  not.  Th(»  fi^lhnving  tabh^  shows  that  the  ilise 
coidd  l.)e  communicated  from  one  jiinmal  to  another ^^Mthoiit  the 
tervention  of  the  soil.  It  also  givi'S  th(^  time  elapsing  between 
exposure  and  th(.'-  death  of  the  animal  exp{.>sed: 

i 

X.).  =  A^r..  ore.  PlAcwl   j^ 
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1     K\-j;iiiiiiiMl  Oil  farm , J<i 

•J     HroiiyrLt  tM  stati.'i! .fi',-!. -JI  .la 

'i       (li» li..    .  J;, 

I'M      TIir»'<' Jiiiii  i»Mt'-l:;ilf  ni'.iitiis  ulfl Viu,  :;-J  ¥*.' 

l\f«i      l-'iiur  ii'niitlis  n]i| T'.'ii.  i*J  Mi 

I'JS  . .  do il»..    .  Mil 

llfi     Fiv.' niitnUis  oM Mar.    5  >lii 
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A  few  pigs  j)laced  in  tin*  ]>«*ii  wilb  ilicse  di<l  not  take  ihe  disep 
a  f(.'W  died  ralhcJ'  |>r(Mnatur('ly  on  acroiiiit.  t»f  injuries  I'eceived 
JiLditiug  with  one  aiiotln;]'.  Tin?  four  cases  rtH'ordiMl  in  the  ta 
(Nos.  I'il,  .l:3<;,  p,>s,  ipi)  ari^sulheient  \n  e^•lai)i:-■h  llu*  fa<:t  that  a  per 
of  from  three  to  f(;nr  weeks  is  sui]iei(^Mil  fi'om  I  lit;  tirst  d;iy  of  i'\])os 
tn  destr(>y  ihe  animal.  It  should  be  boi-ne  iu  mind  that  tin's  i>er 
h(.>lds  only  foi'  j>igs  consViintly  exposed  tn  vii'us  iu  a  small  pen. 

Jjf sidfi.'!  iiriiihirrd  1;.'/  fiif,  <Ji:<t(is(. — "JJ]d'«.)rtunately  this  oiitbre 
like  so  many  studied  since  Is.sr,.  w.-ik  a  mixtu'-eof  two  diseases.  "' 
may  now,  after  the  ijivc'stigati^ns  of  th(»  jJi^st  fev\'  years,  lay  do 
tiie  general  stalemi-ul  ihatabnc^si  all  extensive  lung  disease  is  can; 
by  tiu'  swill"  ])lague  g<'rm.  At  tiie  same  time  it  is  ditlicnlt  to  del 
mine  with  aiiv  deLrref  -jf  i-ei*taintv,  when  the  outbreak  is  i>f  a  mi: 

•'  ■   '  ft    > 

charactev,  the  exaet  roh^  which  each  germ  j)lavs  in  causirjL-;  disc 
of  the  stomach  and  intestines.  The  hog  cholera  gi-rm  may  ea 
certain  injuries  to  llh*  mucou^'■  membrane,  and  the  swine  |laguege 
cougherl  u}»  from  the  air-lub<-s  and  swallowed  nmy  caus<»  athlitio 
injury  in  iIk^  whole  (iigestive  tract,  ll  i^s  also  im]M>ssi])h- t».»  det 
niin*'  deiiuitely  which  g(!rm  eiiteis  the  body  of  th*-  pig  lirst.  Eit! 
may  ]n'e];are.  the  way  for  the  oiln.-i-.  A.s  there  is  much  Nariatioii 
the  activity  or  virnlrnc«»  of  eithei-  germ,  il  is  very  ])robabh»  that 
most  virulent  makt.^s  the  first  attack  and  tliereby  p.aves  the  wav 
the  other.  We  m.-iy  likewise  assume  th;»t  the  germs  are  transmit 
^ouetiier  I?'oni  one  herd  or  ].ig  to  an(.)ther. 
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In  tli.e  l>igs  obtained  from  the  farm  (Nos.  1,  2,  3)  np  woll  as  p(/iiio 
I  the  e:x.pc>setlj  tlie  lungs,  stoTniich,  and  large  intestiii'-s  wcio  diHc^ainMl. 
lie  1x1  Tig  tlisease  was  a  more  or  less  extensive  l)r-;!ic]i(>-j)iiouinoiiia 
p  cat-nrvliitl  pnoiunonia,  involving  also  the  larger  air  tubes.  Tlie 
>litlititic-l  lung  tissue  was  nodular  to  the  touch,  the  no'vluh\'^  heing 
a^oous  Hiatuses  hi  the  ultimate  br(»jJchioles  and  air-eel  Is.  TheilUing 
p  of  tlieso  spaeos  with  cellular  elements  had  gone  ou  to  sueli  a  de- 
ree  tlistt  there  was  distinct  saccTdardihitationof  the  small  air-tulxis 
hroiiclii^^ctasis).  With  this  lung  disease  the  swine-plague  germ  was 
Iways  associated. 

The  stomach  was  either  deeply  reddened,  hypenemic  iu  the  I'uu- 
lus.  or  else  there  was  (outside^  of  the  fundus)  a  ])eculiar  di])htheritic 
ntiaiiimatiDn.  aceompaiiied  by  cellular  exu<laiic)n,  necrosis  of  the 
micous  nionibraii^*,  an<l  subsequent  ulceration.  Tins  lesion  had  not 
Drcviously  been  observed  in  swine  disease,  except ini^  iu  a  H^w  pigs 
ivliitrli  ha^l  heeii  fed  with  cultures  of  ho;^:  cholera  biieilli.  Tlie  hyper- 
geniia  of  fundus  and  dijditheritic  c(mdition  of  the  r(»maind(^r  of  "the 
aiUi.TJsa  ^verein  a  few  cas«.-s  found  a.^sociated  t(.)gt.'ther. 

The.'  losionsot  th'.^  Inrge  intestiiu'  Avere  quite  varied  in  character. 
In  several  (^ases  they  consisted  of  largiMicojdastic  })rojections  from 
tho  uiucdu.s  nieiubrane.  often  cme-half  iiudi  high  and  oiw  inch  wide. 
Tho  neoplasms  w(T(^  very  tLrm,yfdh>wish  while,  Ciip})ed  by  a  tiiin  bhe-l: 
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plete  iioorosis  of  the  mucosa  oyer  large  iireas.  The  mucosa  itself 
was  converted  into  a  rather  firm,  yellov/isli-v.diite,  liomogeneous 
laver,  the  surface  of  which  was  made  irregular  by  small  lumj)s  oL' 
ca'seous  matter  reminding  one  of  rough  cork-lining.     Iu  some  Ccis.'s 

tlie 

lartT' 

toliJ 


^ei>iis  matter  remnHliug  one  oi  rougn  corK-Jiiung.  in  some  Ccis.'s 
t?  sheet  necrosi-i  was  more  smooth.  Li  a  few  instances  the  upi.-Mr 
-tre  intestine  was  b(\'^et  with  numerous  small  uh-ers  v.dii(di  stuined 
iiive  their  origin  in  tin*  solitary  follicles  and  muc<nis  j^dands. 


hrane 

"was  a  siihordmate  one. 

Chftrarlf  rs  of  ihr  hoij  chohra  har-illns  cansinf/  this  ///.svv/.sr. — Tlie 

metho'li^  eiuplbyed  in    isohiting    the    ])athog«*ni(r   organisms    were 

in  i?eiiei"^l  tlie  same  as  th<^so  hitherto  employed.     They  consisted  iu 

tube  CIS ItTires  usually  agar  and  bouillon  from  the  si)!eeii,  in  lilate 

and   roll  cultures  (agar  and  gelathu^),  from  the  diseased   hin^^s  and 

pleura,  Jiiid  from  the  rci-ently  diseasijd  mucesn  in  the  stonKieii  and 

Pire  intestine.     The  cultures  were  re-en fo7•(^'d  by  the  use  of  inocuia- 

QS  into  rabbits  from  th(^  same  organs,  as  weil  ;is  fr.-.m  cultuixs 

rie  <lireetly  from  the  pigs  to  Vi'st  ihr  (llr-''ase-pr"!ln<'iii:.i-  chara'-ivr 

ui  xhe  hi'.eteria  thus  obtain<.Ml.     The  re>uirs  from  iht^siMlillVi-pnt  lines 

work  usually  coniirmed  one  another  and  may  bebj-icily  sUiM];;ar'- 

^^      Tlii*  liog  eholera  l.)aci!Ii  were  found  in  the  sple'ii  in  i  l:eriia.i''i*- 

r  of   the  cases  I'xamined.     jn  s-.'Vera!  ca^.'s  plr.te  cuil!:i-es  i"rom  iIk; 

jp0|.  layers  "f  diplit(?ritic  dep.)sits  and  ulcers  cohtaiued  a    \i\v;x'j- 

imber  of  colonies  of  tla^  sanis^  bacilli.     The  sv.-ine  ])]ag:ie  bactei'ia 

e  present  in  the  dist^ased  lungs  an<l  occasionally  found  in  the  <li- 

ive  ti'rtct.     The  hog  cholera  bacilhis  of  this  outipreak  dinered  \u 

unber  of  characters  from  thii  one  founci  in  cv.t!..'  ak;:  ;.:.u".i  i.?.v:>. 
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pervt'd  l)v:*l\V('0!i  lilt  lAvo  Un-jus.  (.'ailiii;*",  fc)!"  t  l,c  .-^-ik'..^  oi"  <••  in  vt.>ni 
tin'  lii>l  (I'.scriii.'l  hac-illiis^/  j'.ihI  the  one  nuw  i[',dci*  c*  iiisidci-ati 
the  JalU'i'  is  nnicii  less  \  ir;il'  al.  Tlii^^  ha.-^  l)f'«-ii  t-i.si'i'vrd  ])i>Lhui. 
and  nil  siualit'i"  aidihids,  such  a^;  ral'-Jits  :\:u\  mi:;«*.  l'*iI^^<.  who 
\v'itk  hr-iiillnii  cuilmvs.  hrcauu'  vt'vy  .'drk  fi-i*  a  iV'Vr  «L'iys  a3i«l 
inofi'  <►!'  Kss  diarrhi'.L  lJ«'ct)V«Tv  ur-r.ally  'fnik  ]•!.■;.(•*  in  a.  \\,'»'I^. 
]»i.L;' was  t'cd  ai'lrva  I'asi  uf  a-  day  v.'itli  Si)!]i(.M-arh(Hiai('  oi"  sot  hi  soli 
}Mdun.' i*(MM'i\  ill'.-;  a>'  a  tlrviic!!  sc^r.^-whal  h-ss  lliaii  a  j)ijji  (4.nOi 
ctM:tinu4<'iv.)  iA'  :i  h(.)uillnii  ridliiVi' oi'  this  l.»ai-ilhis.  J  i.  dit-d  in 
chiys.  :iii(l  ar  thr' aut'?|>sy  ruiisi<lr!'al)!<'  i!illaiinnali.nn  uK  tlic  --.loi 
and  illl^st^H!=^^  w.'.soljsrrvcil.  'Die  .-^v  ••nis  \\rv\*  iioV l\»ii'i<l  ill  tlh" sij 
brit  \'rou\  1  h«MMi"-«'!it''ric  jUlairds  lh«">'  ^vcn- ()]>iidii('d  iu  y^dl  cidti 
IK)  other  hat"l!"ria.  beiir^'  [)r<s»*i!t.  'ilnsr  r?qn-riinci!is  ai-esiiflirie; 
drmoi':-!  ijlI  I-  t  :i"  i^jat  h»).n(iiic  p'-wtT  td'  iliis  hai'illiis  on  pile's.  'J 
also  siirjw  :ii;!V  ihis  iM«\\<'r  is  (c^'.-idtMlly  i!iievi(.>r  {o  iliat.  of  i>a(;i]li 
'.rh»*  «•!]'«•«•■;.  n:i  rah''iis  (h'^»-]"V<.'S  a  inoijH'iit'.s  rniisidi-rai  ion,  tiwii. 
^l;-.-  ;.';i])t)i  raiirc  <•!"  i;iu]»:i  iiiuridarioii  in  tlx'sliidyor  thn  ho^' (dn 
ha;-idi.  'i'hc  i>:ii'illns  f/  )H;;y  hn  considi'v.'d  f\v.\\r  iuva;"ial>ly  far;" 
ra!;!»it.-;,  ''V;!!  in  Vi^vy  iiiiinitc  'I' ><■>.  'l.'Ids  is  not  {viw.  fif  i^jrilli 
li!)-.V'-\r;'.  WJM'n  ;»  n"!fi(':-ai'-(K;;t-ii  ily  <»}  ■>.  li'.:'.il!<j;;  r'dtuv(!  (O-i^-hj 
1-M'  <■!';;  r;i;.i'     (■;•■ .?  i  1  ■  --I  ■  •!■)    is    illj:ri'    1     ^  )■ ']":\: '.i   \  [ir    s]<In,   tju'    ra 

may  dii'  in  1i'!)M  li-n  \n  •  \v--n1y  d;!;s.  Tin-  Ic'iiir.s  oi,s!.M-\-;.],|^.  .. 
;';:1 !:  ■;• !  :<.•■!■  d\"«' suhi-iilan«()ir-.  niiT-uL  n-  in  I'll  i^iTinn,  nfTi-ji  devdni 
i:;tc»  ail  ;ii:>."is--  which  inny  rai^tavc.  TiiM  sj-iii.-n  is  sin.-dh  the  1 
wiiii'i'.r  jieciin ic  i'lM'i.  'lheP«'yers  paj chf-.s '»('  vhe  small  and  h 
inii.'^iint' ;ii':l.  i  Is-  t'liJlM-lcs  i-i  i  he  c.>!il rael<  d  icnnijial  puiiioji  (,(' 
ca'cnni  arc  .-Avn!Irn  .-md  a;ipi  -w  as  v.' Id!  i:-"}]  pnints  '>?•  nodul'-s.  \';ir\ 
in  :-i/.;".  'i'h'.'c  nn-.v  h)f;dv  on  ■  jic  sni'las-c  nf  1  he  jnncosa  and  l)e('( 
(•.)!iv«vi«<!  ini.)  id'-'T-s  \vi".  h  ;i.<!hcrin;  ^k'niziis.  Xnt  intV.''(jinMUlv 
t  ra;  svi.r;  <■  lol'ls  la  \\\t'  c;ecrini  ;ii)d  llic  inncos.i,  in  ihe  nj>]ie!-  ik,]*' 
ol' i  ht.' ci  il' 111  may  hcslndch"!  \vi*h.  Iy[>ir'a!  "  Uo;^"  ch(dei'a"  iierroso 
nh;ci*s.  IL-i'i'  We  ha\i'  iln-  I'-'-ine..-  <»■"  h";_';ch(.lc!';i  in  pi-^'s  j"eprn»ln 
with  ;i.  i'cni;ii'ix;d)h' «*!c:i'i,,  s<  in  ia:;:)iis  l.«y -'.ilM-c.la-ieons  injjcidat 
Wijih'  suhculiincon.-.  i-<i;  ni;ili<'n  is  noi  :;•(■;;<  r.-illy  faial  lo  ra])l)it.s, 
tiT."i"nais  iii  ]-'c:  Imii  .'i*  ^<!'yrni;;il  th):-c>  oi"  h^nillun  cultures  (c 
1\vinii"{h  lo  (jnc-iifth  ol'  ;:  r-c.hi;-  ci>ni  inicli'i)  is  nmrc  cci-tain  in 
elV;  (■;>.;! in!  <  '1"  s:'n:c  in''-->!  in.-d  ''-^  -tins  .-ire  n^jw^nciMi  wddch  iiavo  h 
d'-cii'inl  ;e,  1  h-.-  ]'csnii  <  =  !"  -U  hen  t  :ini  t  s;;^^  inorn  !at  i«  ;n. 

The-^e  v:i<  h"!-  T'-'-'ia!  Iw-ii;!'   I'sionsi'*    tir^i    siivhl  inii^ht  induce  u 

diil'tr-'nil;:!"  wid'-ly  t  hi  -  v.!-;:;:  nisn:  iVfin  ;!:  •  t  i-ne  ho^- ehnlera  haei 

ti.     'i'iieii- r--.s!i:i  i;:i   i«  I' ■ !  i '  i '  v  js  e» -n !' » :  i.^-l  p:'. '  ■  ■■  1  !  )y  t  h(^  \'r  I'v  i  usi  rud 

•e^a'Jls  i)hl;'iii"  ;  i'V  inocnlaP'C.!- .-'rieijuriie- ■  cnllnves  :>}'  the  Ifaeillu 

\'e  :  ;li-.-   •' ,■■  •  ;  ■  hi.  •  t  < :  |  .pi '•  1  U-  "  I  lie  si^ee  p. 'el  ■  1  j.   !'  i'<  •!  I  icidai'  SWel  I  i  nL'  . 

d  ■'■rai  i<  r  ':■  ^  !:e  ii:).    :in«-s.  wiji!"  lh  •  si-h-en   re  inaiiis  small  ami 

Vii..tj,..v  j, ;•'(!.!'  oi'  i]ie  e-;>(;iti;d  jecid  ity  o-*  I  lic-e  two  j)aei  1  i  i  a  I 
'.  \v:i--  :'nf!ii-;,(  "!  I)y  iMi)!ii1  "<  .!•  ■in.it  ii'ii.  A  "nmhi  r  el' r;d>])its  "w 
■•«wiii:ii..  :  :  ,-,  i  •(■  with  1  lie  l^ri-ilj ;iv: /.  in.  (jUa  'i  il  \  snl'iicienl  t(>  prod 
.  -M^-.    »■  ;:-  (>i'  J    V   in  Ihe  tenij'ei-'dure  oi*  the  animals  for  n  wocl 


ibcnJation 
u  moug'li  their 

x'^^       lu  die  cjonuroi  unimals  all  snc- 
XIX  titner  words  liie  biicillus  b  proved  to  bo  a  vaccijio  for 
cillus  a. 

investigations  with  referenco  to  tliis  "l)acilliis  ]iav(^  olicit^'d  the 
ing  facts:  (1)  It  is  essentiuUy  idoiiticul  witli  tin:  tnw  liog 
a  "bacillus  as  shov,rn  by  rabbit  (jxperinienrs:  (2)  it  is  nuiclikvs.s 
Tronic  than  tho  latter. 

During  September  Dr.  Kilbonie  visited  Clarke  County,  Ya., 
more  or  less  swine  disease  was  prevalent.  Tho  disease  seems 
e  b€K.^ii  lingering  along  the  river  bc.hnv  Berryville  sHice  last 
L',  and  became  especially  virulent  during  August.  It  \v;is  esti- 
.  that  about  75  per  -jent.  of  tho  swine  in  the  vicinity  or*  B(.'rryvi1le 
mbecl  to  tho  disease.  At  the  time  ul"  tlie  inspector's  arrival 
-were  very  few  sick,  many  having  die<l  during  the  two  or  three 
iprecedmg.  The  vSj-mptoms  observe(l  by  the  owners  ol'  herds 
frequent  coughing,  diari-hea,  and  occasional  vomiting.  The 
ed  animals  lost  flesh  and  strength  vcu'y  rai)idly.  There  were 
;eneral  reports  of  skin  <lisease  acconii  anying  these  syn:])if»ms. 
B  of  skin  were  said  to  drop  oif,  leaving  raw,  drep  soivs.  Tho 
jf  the   ears  and  belly  became  purplisli  and  was  covered  with 

ing  to  the  meager  material  on  hand,  the  notes  are  giA^en  some- 
more  iu  detail: 

■o  sick  pigs  were  brou.irht  to  th^^  Ex[)erinu'ntal  Station  of  tho 
an  aiu^  there  confined  in  an  isolated  disiuLVcted  p<n.  At  the 
time  a  healthy  ])ig,  whose  historv  wjis  well  known,  was  p(*niied 
them.  Both  pigs  arrived  at  ilie  Slation  Se];tenib(r  1.-  One 
3)  died  September  11,  the  other  (No.  4)  Sephnnber  "2'),  The 
er  had  ulcers  on  gmns  and  tongue,  inilammation  of  tlie  mucous 
brane  of  the  stomach  and  small  intestines,  and  ulcers  in  (vecaini 
jolon;  parenchymatous  inflammation  ol'  kidneys.  Tlio  anteric»r 
of  lungs  hepatized;  bronchitis.  The  lymphatics  thrimghout 
X>dy  considerably  enlarged,  reddened,  and  mottled  with  paler 
\  and  occasional  petechia^  The  mesenteric;  glands  dillered, 
)ver,  in  presenting  a  peculiar  yellowish.-green  color,  due  t(;  case- 
i,  which  was  distributcMl  in  small  masses  throughout  the  gland 
tance.  Cultures  on  jdates  of  gelatint^  and  agar,  in  tid)es  of 
Hon,  agar,  etc.,  from  blood,  sjdcen,  livrr,  lungs,  me."«;nteric 
inguinal  glands  ^\X'V(}  imsatisfactory,  owing  to  the  fad  that 
y  organ  examined  c*ontained  sevei'al  varieties  of  orgajiisms, 
fl  ne  plague  germ  was  found  in  four  organs  :  besides  this  were 
ococci  and  various  non-motile  organisms.  From  Ksniarci!  rolls 
yn  closely  resembling  the  modihefl  h(>g  cholera,  bacillus  was 
d,  but  its  effect  on  one  rabbit  was  lU'gative.  The  second  cast* 
re  satisfactory  in  this  respect.  This  livi^ni  to  Se])tumlK»r  '!'), 
«d  above.  The  lesi(ms  found  at  the  auto])sy  were  th<'  same  as 
prece<ling  case,  so  far  as  the  lungs,  mcscMitei-ic  glands,  kid- 
id  stomach  are  concerned.  In  addition  to  these  tin  re  W(M'e 
infarcts  in  the  sj>leen.  Tho  lesions  in  the  intc-stincs  diifei'od 
erially.  Tho  mucosa  of  ileum  was  covered  by  a  di[»hthei-itic 
id  its  wall  very  much  thicken.ed.  The  mucous  membrane 
rQjn  and  colon  was  likewiso  di])litheritic:  only  (jue  uh.'crpen- 
» mucosa  was  found.    From  tho  spleen  and  liver  numerous 


X 


hoj?  choL'va  hacilli  wore  obtaiiiod,  and  thoir  effect  on  rabbi 

til*.'  ycnn'  jis  lliat  (^f  II10  nKMlifiocl  bacillus  already  described,     n 
ilic  (!is(^<is(Ml  lungs  swiiif  ])la*''ii«.'  germs  wore  obtained. 

The  Jicaltiiy  j)]^  p^-i^ii'^'tl  with  them  September  18  was  killeil 
cenibor  \K     The  skin  ol'  the  major  i)ortion  of  the  body  was  cove 
by  tirmly  adhei'ont,  thick,  dry  cnists  or  scabs,  and  in  general 
condition  oH  the  pig  was  untlirifty  and  poor.     The  internal  org 
were  normal,  liowevov.     In  the  cieciim  and  upper  colon  there  iw 
a  lew  cicatrices  indicative  uf  former  ulceration. 

The  discovei  y  oF  tliis  niodiiied  hog  cholera  raises  several  imj 
tant  questicins.  ?>!ay  there  not  exist  in  diflerent  parts  of  our  cotm 
other  varielitjs  of  tlie  liog  clioh»ra  bacillus  perhai)S  still  loss  virul 
than  the  one  descrilx'd!"  If  s-).  it  necessarily  f^ollows  that  there  m 
be  considerable^  ditrerences  in  the  general  character  of  the  dise 
and  in  its  iniecti<ju8  Jiml  contagions  (qualities.  Bacteria  which  j 
sess  ]>at}i()'g(mic  :!ctivities  in  a.  high  degree  v.'ill  generally  make 
resulting  (lisi'as(^  contagious.  The  germs  carri(^d  out  of  one  ami 
willy  sooner  or  later,  produce  disease  in  anotlier  animal  coming 
contact  with  tliem.  Tliis  direct  transmission  of  bacteria  from  ( 
animal  ti;  aiiotln'r,  and  lli'^  consecpu-nt  outl)roak  of  disease  in' 
second  animal,  makes  Hm'  disease*  con/fKiiou.s,  whether  tlie  bacte 
be  carried  in  tlie  dust  (;!'  liie  air  or  Iraiisferred  to  the  soil  in  the  ( 
charges  iind  tiio  uriiie  Ic  infect  tlie  food  of  another  animal.  1 
transmission  of  nacJ-eria.  in  wli.-ih^ver  maimer,  from  one  animal 
an.other.  provided  the  bactciia  do  not  undergo  any  necessary  chauj 
during  tJie  j.u'.ssage.  constitutes  contagion.  Tliis  is  the  character 
the  virulo]:t  hog  cholera.  Animals  ])la.ced  in  contact  with  such  ( 
case  in  pens  wliere  there  is  no  *'s(.nr'  v;lialever  will  take  the  dise 
and  <li(\ 

When  wt?  come  to  the  wejiker  A'a''i«nies  of  this  germ  tlie  cas'. 
diifercnt.  Large  (luantities*  of  virns  (\k)  not  ])rove  fatal,  though  tl 
may  cause  severe  disease,  ;ijid  in  order  that  the  bjietei'ia  may  ma 
f<'St  their  liighest  p.otency  tlie  animal  iniist  liave  ])een  debilltiited 
some.  Oilier  (\ti]>'«'.  This  v>'as  illusti'au'd  in  the  feeding  ex])orim( 
cited  a.lM.)vr»  l»y  ilw  use- of  th.e  cai-bonate  of  soda.  TJiis  iiiade  1 
sloniarh  a.lkaline  an«l  allowed  liie  bai'U.-ria.  to  ])ass  into  the  inlesti 
Any  dei'angenienl  of  th(^  stoniael:  by  \^'hich  ils  activity  is  redu( 
may  act  in  the  same  way.  Owife-f  ding  <ri'  sudden  clnuigo  of  fe 
di^•ea.ve  of  the  liver,  asea.rides  ])higt.;iiig  the  l)ile-duct,  diseasi*  of  ! 
lungs,  all  tjies(^  tend  to  imjKur  dig"stion  directly  or  in<Hrectlv  :^ 
]>repare  tlie  v>-ay  fo]*  (in.'  i]itror]uc:ion  ;ind  nn''h<eked  mulliidicat: 
of  liu^  s])e(I:'je  ba.e-^eria.  It  is  al.'^o  evident  th;it  in  sih.  h  outbreaks 
animals  wlil  not  iie  a.' taeired  unless  rill  have  l.»een  subjected  to  I 
same  ()r  similar  d«!)iiit;iiing  iidluences.  In  <'rii;.i-  wc'iv-s,  the  disc; 
is  (M^nimunieanh-,  l.»ut  only  undi'r  S;)eeial  eojjdi- ions.  Uiifoitunat' 
thes«'  <it-^alil.'t:rig  iuihi<*ii<e^  jisncd'y  d^  eoin.*  upon  jili  animals  ii 
herd  a.lilv.*,  wh-.-l  in.  r  ihey  ])ortain  to  ihe  f<;i;{i.  :•»  t'X[)osure,  or  to  a 
nial  oarij.-iles. 

J I  is  evideii;  tliat  ma-^v  ei'roneous  imjae.-' voiis  will  hr  gained 
'nsniliei»'nt  kiK/wiedgv.'  coneerning  sueh  ni«)d:iieaVions  <.)f  the  disea 
es]M.*cial!y  in  regai'd.  to  IreatnienV  .'ind  orovoiili'vVn.  An  iuoculat: 
'nny  ;i.j)|).'ar  \(}  proiv-et  animals  fi*j'-n  ;;  liiild  ty]*.*  (»f  the  disease  wl 
!  v/ould  i>e  unable  i;.doso  f!-<»m  n  vii'uii.nt  o:.: .  Again,  the  iuo 
ai'.'d  ajiinui!.-  may  ha\'e  l»t<.'n  jdacd  in  sueli  comlilious  that  tli 
system  wuiilo'  liave  resisted  the  rjiseju-e  e\  en  wi{ln*ut  irioenli-.tu 
'"'ii»  ^-Mji^e  is  ii".:e  v.ith  regard  to  .".o-called  n.*medieo  and  prjvenliv 


^    EylSmnffSsr  As  a  general  rtce  duly  t! 
I  or  preventives  are  worthy  of  the  name  which  prove  effi' 
tlT-C    g-emiinn  virnlcnt  hoir  choli'ra.     This,  nccor'Ung'  to  our 
a.<?iils;.  hrii  provcil  tiTiii.-.Li;!s^ihli'  from  animiil  to  aiiiuial  under 
oxixiastaaces. 

o:tiS'tence  of  such  modifications  still  more  complicates  the 
»f  s'vpine  diseases  already  made  difficult  hy  the  Irequent  ad- 
e  o:f  t'wo  diseases,  hog  cholera  and  swine  plague,  in  the  same 
Til©  additional  difficulty  arises  from  the  fact  that  the  less 
Lt  genns  often  fail  to  penetrate  into  the  internal  organs,  such 
3|3ie©ii  and  liver,  whore  they  are  easily  detected,  and  remain 
L  to  tie  intestines  or  the  lungs  wherever  the  disease  process  is 
,y  going  on.  Under  certain  conditions  the  detection  of  bacte- 
siie  affected  lungs  is  a  vory  simple  matter,  but  it  is  always  a 
Lt  and  frequently  an  insoluble  problem  when  the  investigations 
>©  li-mited  to  the  miscellaneous,  ever-changing  contents  of  the 
Lve  o&nal.  The  importance  of  exercising  the  gi-eatest  care  in 
igations  and  the  greatest  caution  in  coming  to  conclusions 
be  iuapressed  upon  all  those  who  are  investigating  what  seems 
ex:act^  the  same  disease  in  different  parts  of  our  country. 
)Be  investigations  also  suggest  tlie  possibility  that  there  may  be 
jtlier  diseases  falsely  called  hog  cholera,  which  are  of  a  purely 
orary  character,  and  which  are  called  forth  by  various  unsani- 
oonditions.  Such  diseases,  if  they  should  be  proved  to  appear 
Kad  then,  would  not  be  communicable,  but  would  be  self-limited 
lisappear  when  theexciting  cause  is  removed.  Such  localizeddis- 
t  bave  been  reported  as  occurring  now  and  then  among  the  human 
ly  after  eating  spoilt  or  diseased  meat.  Only  lately  has  attention 
.  directed  to  the  bacteriological  side  of  these  occasional  diseases. 
ary  good  illustration  is  reported  by  Professor  Gartner,*  in  Jena. 
cow  affected  with  diarrhea,  accompanied  by  discharge  of  mucus 
a  the  bowels,  was  slaughtered  and  the  meat  used  for  food,  because 
inspector,  after  a  careful  examination,  pronounced  it  normal. 
ibout  ninety  persons  who  ate  of  this  meat,  either  raw  or  boiled, 
r-eeven  became  ill  from  two  hours  to  several  days  thereafter. 
I  severity  of  the  disease  varied  w-ith  the  quantity  of  raw  meat 
sained.  One  person  who  consumed  lA  pounds  died  in  thirty-five 
sa.  From  the  meat  of  the  slaughtered  cow,  as  well  as  from 
organs  of  the  deceased  person,  a  bacillus  was  obtained  which  had 
"been  before  recognized,  and  which  was  denominated  bacillus  en- 
£biiia.  It  proved  to  be  pathogenic  on  the  smaller  experimental 
malfl  such  as  mice,  guinea^>igs,  and  rabbits.  It  destroyed  them 
em  inoculated  or  fed  in  sufficient  doses,  and  usually  produced  in- 
ninationof  the  intestines.  Thei-e  could  be  no  reasonable  doubt,  in 
w  of  the  investigations,  that  this  bacillus  was  the  cause  of  the  ep- 
mio.  At  the  same  time  it  is  not  known  to  be  the  cause  of  any 
Ognized  infectious  disease  in  man.  According  to  investigations 
oe  Bubeeqnently  in  the  province  of  Herzegovina,  by  Karlinski.t 
i  hadHus  entenditis  is  not  an  uncommon  inhabitant  of  the  dried 
Vt  of  that  country,  and  he  traced  a  case  of  acute  poisoning  to  such 
■it  He  also  claims  ;.o  have  found  the  same  germ  in  the  intestines 
MWltTlj  animals  and  qf  man. 

"Conreap.  d.  allg.  fiTztl,  Vereins  ThQringen,  1888. 
tCentralbl.  1.  Bakteriologie  (1886),  vi,  289. 
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Tlie  manner  in  whicli  swine  are  fed  in  some  parts  of  onr  coontry 

does  not  preclude  tlio  occurrence  of  disease  very  similar  to  that  just 
described.    At  the  s:tnio  time  it  would  by  no  means  deserve  the  name 
of  hog  cholera.     It  might  attack  all  the  animals  of  a  herd  at  the  same 
time,  stop  when  these  had  recovered  or  died,  and  thus  give  the  im- 
pression that  certain  preventives  or  cures  had  brought  about  the 
recovery  when  perhaps  a  change  of  feed  would  have  resulted  equally 
well.    TliO  dangers  to  which  domesticated  animals,  and  especially 
those  of  the  omnivorous  type,  are  exposed  by  the  miscellaneous  food 
which  they  receive,  contaminated  by  germs  of  every  kind,  are  very 
great,  and  it  would  seem,  when  we  take  into  consideration  the  prog- 
ress of  investigations  in  the  field  of  provontiblo  disease,  that  the 
methods  of  rearing  swine  must  bo  radically  changed  and  adapted 
more  to  sanitary  laws  if  disease  is  to  bo  kept  in  check.     The  hypotil- 
esis  of  the  occurrence  of  disease  not  to  be  classed  under  swine  pfagoe  . 
or  hog  cholera  receives  some  support  from  the  fact  that  we  occasion- 
ally meet  with  disease  in  swine  involving  the  lungs  or  the  intestines, 
or  both  organs  together,  from  which  no  positive  bacteriological  re- 
sults are  obtainable.     Sometimes  unusual  forms  of  bacteria  will  pre- 
dominate, at  others  such  ubiquitous  germs  as  streptococci  are  the 
only  ones  to  be  detected.     These  facts  indicate  either  the  insufficiency 
of  bacteriological  methods  or  else  the  production  of  disease,  under 
aggravated  conditions,  by  germs  which,   under  ordinary  circum- 
stances, must  be  regarded  as  harmless. 

SWINE  PLAGUE. 


It  has  already  been  stated  that  lung  disease  aspociated  with  the 
swine  Dlagno  gt.'rm  was  present  in  the  outbrt^alcs  of  modified  hog 
c!i'>U  I'M  dt'sc^'ibf-d  brielly  in  th(^  preceding  pages.  It  has  been  one  oi 
tl'i'  chi«'i"  diLlicnltios  in  ine  study  of  1 1ri.s  (liseaso  to  obtain  it  free  from 
coiiihlicationv/ithhogclioh'ra.  'riicse  mixed  outbreaks,  as  they  might 
be  duno]niii:it(Ml,  Lave  bei.Mi  eiieountered  with  rare  exceptions  ever 
siiicr-^  JS>:f;.  Tiiey  have  led  to  various  attaeks  on  the  work  of  the 
r>uiv:»u,  attcicks  as  unfounded  as  tliey  seem  to  be  inspired  with  per- 
son?d  mfilice.  It  was  nuuiitaiiied  that  swiim  plague  was  merely 
gi-attcd  nil  hog  cholera  or  si^eondary  to  it.  A  careful  survey  of  facts 
would  ]«jH'1  one  to  adopt  tlu^  conclusion  that  in  a  fraction  of  the  out- 
bTwiks  just  the  reverse  is  true,  :i]i!l  that  liog  cholera  attacks  the  herd 
afi'"!*  it  hi!S  Wen  invade<l  by  the  iiif^'ctious  lung  dii^ease. 

I.  Durin'>f  the  fall  of  1SS9  several  epizooticrs  of  swine  disease  were 
fi.<^•lin  caT'efully  studied  in  order  to  elucitlate  as  far  as  possible  the 
vchitlon  Iwtvrf'Oi)  the  two  diseases  of  swine  plague  and  hog  cholera. 
TJie  li^vt  '■i>izo;jtic  appeared  among  swine  1(m1  at  a  slaughter-house 
rj*a  :•  t  !*'^  ^  :at  !•  )!i.  Late  in  Sei)tember  the  owner  had  purchased  in  the 
^*;\':'  lii-  -loTi  nun'ketsthirty-iive  animals  in  two  lots.  ]>oysibly  in  three. 
Tiiry  hr!.:a]i  to  die  a.bout  one  v>'eek  thc^rcafter,  and  within  little  more 
ih:i.n  nnr.  inouth  they  were  all  dead.  A  snia,ll  number  had  already 
n'C'nnnh'''!  b'^fore  tiip  outbreak  came  t(^  our  notice.* 

'f"i  i  ?■  ■.  on  animals  vam*o  eyaminiHl.  They  were  small,  weighing  from 
;?o  i'>  .li)  -[joimds  eacli.  It  is  iiTipossible,  in  a  small  s]>r.ce,  to  give  an 
a'h-:|i:.'^!r' id^'a  of  the  lesions  n^anifested  in  lluse  thirteen  cases.  In 
I  ji,  tlip  lin^as  livA  tlie  larLn*  int«;^'tiTle  were  di-^c'sed,  but  the  extent  of 
thr'  d"h-i  ■..■;.'  viii'ied  consider.'ilily.     Of  the  lunrj:  tissue  fromono-half  to 

A  t^iuiU  miiiibcr  of  older  aiiimals  on  the  place  and  f  rocly  miuyling  with  tliese  did 
not  take  tho  fUsease. 


cnore  or  less  extensive  esudativo  plouritis,  liuiited,  at  least  in  its 
arer  form,  to  the  covering  of  the  solidified  lung  tissue.  The  peri- 
lium,  and  mord  rarely  the  epicardium,  was  covered  by  the  same 
date.  Aa  a  rule  the  loTjes  ot  the  liinga  were  glued  to  each  other, 
he  chest  wall,  and  to  tho  diaphragm.  The  lesions  of  the  digest- 
tract  involved  the  stomach  and  the  largo  intestine.  The  for- 
•  -was  nsually  hyperffimic.  bordering  on  hemorrhage,  occasionoUy 
h  localized  slouglis  or  ulcers.  The  large  intestines  were  as  a 
J  ulcerated,  but  tho  ulceration  varied  very  much.  In  some  ani- 
!a  it  was  limited  to  the  follicles,  in  others  the  necrosis  of  the 
sous  mombrane  was  very  extensive.  Pigmentation  and  hyper- 
ia  wore  not  uncommon. 

lie  bacteriological  examinatioQ  comprised  cultures  on  gelatine, 
r,  and  in  bouillon,  from  the  spleen,  liver,  and  pleural  exudate; 
ttine  and  agar  roll  and  piato  cultures  from  different  regions  of  the 
lased  lung  tisiiuo,  and  the  inoculation  of  rabbits  with  bits  of  the 
le  tissue.  The  results  of  this  laborious  examination  are  somewhat 
erent  from  those  obtained  from  former  outbreaks,  and  they  indi- 
i  how  important  it  becomes  in  these  inquiries  to  k»ow  something 
he  previous  history  of  tho  infected  herd. 


MAture  o[  tho  pi>rir 


Swine  plat^ue  gerini . . . 
Hos   ebolen  gernw ; 


Clceration  ol  largo  Intestine  ilight;  laus  dlaeaSB  mn' 

Ulcomtlou  vEiy  exlcnslvo;  Iuds  tUaeaae  modecala. 

Do. 
UlccraUon  modante^  iang  4bf*^Bff"  nuKlsrato. 


M;  Iuhk  dlBuuio  mudurslo. 
.    L-Tctraiiuii  iiioiiifrTiTfl;  Liin^  dlReaae  aeTere. 
.;  UluontiOD  iiliglit:  long  diiieaae moderate. 


tn  examination  of  the  table  shows  that  in  spite  of  tho  careful 
rch  no  hog  cholera  bacilli  could  be  found  in  Isos.  1,  2.  5,  ?,  8,  and 
Trhile  ou  the  otlier  hand  no  swine  plague  bacteria  could  bo  found 
[jos.  4,  6,  and  13.  Tho  rest— Nos.  3,  9, 10,  and  11— contained  both 
r  cholera  and  swine  plague  bacteria.  In  general,  tho  lesions  cor- 
ponded  with  the  bacteriological  facts.  This  was  particularly  so 
jt  the  four  iirst  cases  examined.  In  Kos.  1  and  2  the  ulceration 
the  large  intestine  was  sliglit,  apparently  follicular,  while  the 
iff  diBenso  was  very  severe.  In  No.-j.  .3  and  4  tho  reverse  was  true; 
(intestinal  uk-frs  were  very  largo  and  numerous,  the  lung  disease 
derate  and  without  pleuritis.  In  Nos.  1  and  3  no  hos  cholera 
jflli  could  bo  found,  although  special  attention  was  paid  to  this 
sL  In  ^o.  4  no  swine  plague  germs  could  bo  found;  iu  No.  3 
ir  Tare  only  detected  by  rabbit  inoculation  with  bits  of  lung  tissue. 
onltiires  from  the  other  organs  hog  cholera  germs  were  present 
llBfiwialy.  In  the  other  caKes  a  similar  parallelism  between  the 
Ions  Kia  the  germs  found  was  present,  but  uot  so  well  marked  as 
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in  the  first  four  cases.    If  we  had  limited  our  investigatiooos  to  Nos.  1 

and  2  we  sliould  have  no  doubt  considered  the  outbreak  as  swine 
plague.  If  we  had  only  examined  No.  4  we  should  have  pronounced 
tlie  disease  hog  cholera,  whereas,  in  fact,  the  herd  was  anected  with 
both  diseases. 

If  we  should  attempt  an  explanation,  by  using  statements  which 
can  not  be  clearly  demonstrated  as  facts,  we  might  come  to  the  fol- 
lowing conclusions:  The  pi.^s,  which  came  from  two  or  three  different 
sources,  came  infected  with  two  different  diseases.     This  view  will  be 
borni  J  out  by  the  earliest  four  cases  actually  examined.   Unfortunately 
six  or  seven  of  the  herd  wore  dead  before  we  had  any  knowledge  of 
the  outbreak.    These  might  have  helped  us  still  more  in  coming  to 
some  conclusion.     When  tlie  animals  were  thrown  together  second- 
ary infection  took  i)laco,  those  having  swine  plague  becoming  in- 
fected with  hog  cholera,  and  those  having  hog  cholera  with  swine 
plague  (see  Nos.  9, 10, 11).     As  ru.i^ards  the  jntestinal  lesions  in  those 
animals  in  which,  after  very  diligent  search,  no  hog  cholera  bacilli 
could  be  found,  we  do  not  venture  an  opinion,  because  the  hog 
cholera  bacilli  may  have  been  limited  in  their  distribution  to  the 
digestive  tract,  which  was  not  examined  directly.     What  may  be 
maintained,  however,  is  that  in  these  cases  the  internal  organs  were 
Hooded  with  swine  plague  germs;  the  diseased  lungs,  also  flooded 
with  swine  ])lague  gorms,  after  very  careful  examination  proved  to 
be  free  frc)m  hog  cholera  germs.    When  we  take  into  consideration 
the  fact  that  wlien  hog  cholera  germs  are  at  all  present  in  the  dis- 
eased animal  they  generally  ai)pear  in  all  organs,  and  that  they  are 
far  more  e:isily  detected  than  are  the  swine  plague  germs — ^the  latter 
generally  failing  to  grow  on  gelatine — we  may  safely  assume  that  in 
those  cases  in  which  hog  cholera  germs  wore  not  detected  they  were 
either  wholly  absent,  or,  when  present,  exercised  a  very  minor  influ- 
iiice  on  the  course  of  the  disease,  and  that  the  swine  plague  or  in- 
fectious pneumonia  was  the  primarv  disease  and  the  cause  of  death. 

In  view  of  the  skei)ticism  whicli  prevails  to  some  extent  as  to 
the  existence  of  a  disease  independent  of  hog  cholera,  the  following 
inoculations,  v»'liich  clearly  demonstrate  the  pathogenic  effect  of  the 
swine  plague  germ,  are  brioily  reported: 

Four  pigs  were  inoculated  with  a  turbid  suspension  of  swine 
plague  gorins,  grown  on  (ujar, 

'So,  2]'Z  received  2  cubic  centimeters  subcutaneously;  killed  after 
three  weeks.     Xo  eirect. 

No.  273  I'C'ceived  one-half  culuc  centimeter  through  the  right 
chest-wall  into  the  lungs.  Sick  for  a  week,  breathing  with  difficulty. 
Seems  to  have  recovered  after  two  weeks,  when  it  was  killed.  Dia- 
])hragui  pressed  downward.  Both  pleural  sacs  converted  into  large 
abscess  cavitius,  surrounded  l)y  tnick  pyogenic  membranes,  and 
distended  with  a  thin,  milky  iluid.  Both  lungs  compressed  into  a 
very  small  space.  Pei'icardium  and  epicardium  (covered  with  puru- 
lent exudate. 

Xo.  271  received  1  cubic  c(^ntimoter  of  the  suspension  into  the 
abdominal  cavity.  Dc^ad  in  twelve  hours.  Exudative  peritonitis, 
l>leuritis,  and  jxiricarditis. 

No.  275  rec-'.Mvcd  into  the  right  lung  H  cubic  centimeters  of  the 
suspension.  D(^id  in  sixty  hours.  Double  exudative  pleuritis  and 
pericarditis.  Right  lung  almost  entirely  necrosed;  the  left  has  ft 
typical  pneumonia  in  principal  lobe.  Intense  catarrhal  inflammation 
of  the  stomach. 


neu  j3  t :     ' 

tuii  Tf  xooo,  .uwMstrv  a  bnei  descn 
4J1  <  very  uuriobs  and  in  ractive  fact  th 
j^  \xo  uuuurred  in  one  pen  and  ho^  cholera  in  another;  nur 
i  iC  poooible  to  find  hog  cholera  ffenns  m  the  swine  plague  pigs, 
Or  swine  plague  germs  in  the  hog  eliolera  pigs.  The  details  as  re- 
gards the  characters  of  the  surroundings,  tlie  pens,  etc.,  must  be 
reserved  for  future  publication.  A  sow  in  one  of  llio  pons  became 
sick  November  8,  and  died  suddenly  next  day.  It  had  seven  pigs 
seven  weeks  old,  small  for  their  age.  All  of  these  diod  in  the  space 
of  four  days,  from  November  9  to  November  12,  inclusive,  and  all 
but  two  were  examined.  The  disease  in  these  five  cases  was  very 
ZQTicli  alike.  The  kings  were  hepatized,  the  hepatization  involving 
from  one-half  to  two-thu'ds  of  the  entire  lung  tissue,  and  invariably 
the  dependent  portion.  The  hepatization  was  quite  firm,  varying 
from  a  granular,  grayish-red,  mottled  appearance  to  an  occasion^u 
hemorrhagic  infiltration. 

Exudative  pleuritis  extending  to  the  pericardium  was  ])reseiit  in 
every  case.  The  stomach  was  usually  contracted,  einDty,  cjiitaining 
a  bihous,  catarrhal  coating.  The  liver  was  unusually  fiiiu  to  the 
touch.  The  large  intestine  more  or  less  hyperoemic  or  pircmeiited, 
with  slight  roughening  (necrosis  ?)  of  the  surface  in  one  case. 
There  was  not  a  sign  of  ulceration  in  any  of  these  five  cases. 
Mingled  with  the  feces  in  several  instances  were  masses  of  a  soft, 
pale,  yellowish  color,  which  were  probably  exudates  from  the  con- 
firestea  membrane.  Careful  bacteriological  examination  of  the  spleen, 
fiver,  lungs,  and  pleura  resulted  in  finding  swine  plague  germs  in 
every  case.  The  hog  cholera  germ  was  conspicuous  for  its  absence. 
It  is  difficult  to  see  now  the  disease  in  these  cases  can  be  credited  to 
anything  but  the  swine  plague  germ.  The  hyperaania  of  tlio  large 
intestine,  which  might  nave  resulted  in  croupous  or  diphtheritic 
inflammation  later  on,  may  be  explained  by  the  swallowing  of  the 
virus  either  as  it  came  from  the  bronchial  tubes  or  as  it  was  mixed 
with  the  food  by  the  nasal  discharges  and  feces  of  the  diseased  ani- 
mals. 

In  another  pen,  but  not  in  communication  with  the  last,  were  five 
pi^  recentlypurchased  (in  October).  Three  died,  of  which  one  was 
examined.  Tlie  two  remaining  sick  ones  were  taken  to  the  Station, 
and  they,  together  with  the  viscera  of  the  one  examined,  were  made 
the  starting  point  of  a  typical  hog  cholera  outbreak.  The  one  exam- 
ined was  affected  with  extensive  necrosis  mid  ulceration  ofilie  ccecuni 
.  and  colon,  hemorrhagic  lymjyhatics  scattering  foci  of  hepatization  in 
ihe  lungs  without  pleuritis.  In  the  various  organs,  including  the 
lungs,  nog  cholera  bacilli  were  present  in  large  numbers.  No  swine 
plague  germs  detected. 

In  a  contiguous  pen  one  pig  died.  This  proved  to  be  a  case  of  hem- 
orrhagic hog  cholera  without  lung  disease.  Beginning  necrosis,  with 
hypersemia  in  the  intestine,  hemorrhagic  kidneys  and  lymphatics, 
and  hemorrhages  in  different  parts  of  the  body.  In  this  case  only 
liQg-cholera bacilli  were  found.  The  other  pens  on  the  farm  remained 
free  f Fom  disease. 

If  we  sum  up  the  result  of  the  investigations  we  have  five  animals 
in  one  pen  affected  with  extensive  lung  tissue,  which  is  associated 

th  swine  plague  germs  only.    We  have  two  other  pens,  not  in 

imunication  with  this  one,  affected  with  hog  cholera  only.     These 

iemonstrate  as  clearly  as  any  which  we  have  thus  far  been  able 


to  obtain  that  swine  plague  or  infectious  pneumonia  may  a 
an  independent  disease,  fraught  with  a  high  mortality. 

In  connection  with  these  investigations  a  few  facts  whict 
of  interest  to  those  who  may  engage  in  this  work  in  differ< 
of  our  country  are  briefly  given.  The  swine  plague  germs 
these  two  outbreaks  differed  considerably  in  their  patfiogen 
In  fact  they  must  be  regarded  as  distinct  varieties  in  thif 
The  fferm  obtained  from  the  mixed  outbreak  first  described' 
ciently  virulent  to  kill  rabbits  in  from  sixteen  to  twenty  ho 
after  the  slightest  prick  of  the  lancet  upon  which  a  minute 
the  germ  growth  had  been  deposited.  In  all  the  organs  of 
animal  the  germs  were  present  in  large  numl^ers.  Tlie  germ 
from  the  outbreak  just  describee!  differed  in  causing  deatl 
three  to  seven  days.  Instead  of  the  septicaemia  and  the  pr 
germs  in  the  blood  of  all  organs  they  were  restricted  more 
Sie  peritoneal  or  pleural  cavities,  or  to  both,  where  they 
exudative  inflammation. 

In  swine  in  the  earliest  acute  cases  of  swine  plague  the  1 
practically  a  pure  culture  of  the  swine  i)laguo  germs,  and 
pleuritic  exudate  pure  cultures  can  always  be  obtaiucd  wi 
sorting  to  plate  cultures.  Animals  which  succumb  liiter  o 
and  less  suitable  for  examination.  Tlie  swine  plagiio  r^ornis 
destroyed  in  the  lung  tissue  by  the  secondary  processes  of  ( 
tion  going  on,  and  their  place  is  taken  by  various  bactoria 
air  passages,  which  have  no  causal  relation  to  the  disor 
pleural  cavities  are  lastly  invaded  by  forms  from  the  d 
tissue,  and  this  invasion  may  even  extend  to  the  i:i»lceu;i 
organs.  The  lesson  to  be  drawn  from  these  facta  io  i^ln-ions 
outbreak  all  the  animals  should  be  ervaniiiied  and  tlio  invc 
should  never  be  limited  to  a  few  caf-i^s  fron;  a  niisx'Ajllrjicoi 
of  epizootics.  The  chances  of  boin;^  misled  are  j^ariicula 
in  the  study  of  swine  plague,  unloss  wo  trace  tlio  disuise 
earliest  to  the  last  ca.ses,  wliich  is  equivalent  toSv;.ying  fiv-.n 
acute  to  the  most  chronic.  Unfortunately  for  lliO  iir,  .oil. 
existence  of  disease  is  rarely  roporled  until  a  iiuniner  oL"  iVA 
dead,  and  those  among  the  best  cases  for  study  vr]:iv^i  l!ie  \ 
zootic  has  to  offer.  Another  fact  tobij  borne  in  luin-]  l-y  tli 
gator  is  the  comparative  uselessno^s  ol'  g».'lijiiie  i'rrr  cu'- 
Neither  of  the  two  varieties  of  swine  plaf^iiu  ^rojiuh  d  .  ^jii 
be  made  to  grow  upon  this  medium  with  any  (icgrr.v-  o'l  cer 

Laing  worms  associafed  rvith  these  oidbnaks  of  ,v /■•;"//<: 
The  autumn  of  1889  seems  to  have  been  very  i'av(,>i*:il'l  ;  ic> 
worms  {strongylu^  paradoxus),  for  most  ol  111-*  i/'.i;>i  '»!'  I 
plague  outbreaks  were  infested  with  thoni.  'tlioy  v/ere,  : 
limited  to  the  Jiir  tubes  of  the  larL;'o  in-incipal  loVc  of  I-.; 
They  were  rre<iuently  so  numerous  as  to  conplete] y  r,c-«'l.;  !• 
cipai  l)ronchus  and  coll aleral  branches^.  The.  result  iT:.i.v  j.i 
was  limit-ed  to  the  posterior  (cauilril)  (.'xtrciruty  v-j'  thf*  1*1. 
sciittered  regions  througli  which  the  jjln^-^'inl  braiul.i:,  ]ki 
fact,  in  a  few  cfises  examined  from  another  (niti  re  1;,  i-w' 
numerous  as  to  become  a  suflicient  cause  foi'  all  lii^  iii-.i!-  u 
served.  It  is  of  considera])le  iraT>ortan(X^  1.m;»j1«  i  n.ire  j'o 
lung  worms  in  their  migrations  maybelield  rvspoiisible  loi 
disease  germs  into  the  lungs.  In  the  epizootics  of  swiiie  ]• 
pneumonia  caused  by  the  worms  was  limited  to  the  cau.lal 
principal  lobe,  while  the  infectious  pneumonia  invades  the 


„  _  ..   -  ^  .  in  certain  aeaaoiis  ot 

Uia^wr,  demands  careful  investifjation.  Experience  at  the  Bui'ejra 
Station  Beema  to  show  that  swine  kept  oil'  the  ground  in  pi^us  do  not 
become  infested  with  these  parasites,  and  this  experience  is -n-ortliy 
of  more  careful  ohservatinn. 

Experimejits  on  preventive  inoculnthii  in  liog  cholera. — Experi- 
mentfl  of  this  kind  have  heen  conducted  ever  since  the  discovery  of 
titahoj cholera  bacillns  in  1S85.  They  have  been  Lampcred  imd  iu- 
tormpted  by  a  variety  of  causes,  Anionp  these  may  t>o  montionfd 
the  season  of  the  year,  the  diiiiculty  in  obtaining  piga  ahoi'o  suspi- 
cion as  regards  previous  exposure,  as  well  as  m  subjecting  tlicm 
properly  to  infection  after  they  have  been  imxiiilated.  The  hitter  is 
bynomeans  of  Hnitdl  import au(;ii  when  wo  consider  that  swinr  dis- 
MBea  are  apt  to  appear  in  certain  BoasotiH  of  the  vear,  and  thr.t  it  ia 
difficult  to  got  niateiial  fmni  natural  outbreaks  of  a  sufGcirmlly  viiii- 
unt  character  except  hi.  thosi.!  Ri:-fisnnR,  We  must  also  /^mni  ii,j;:iinst 
oxposing  them  to  mixed  outbreaks  of  swine  plague  and  hoy  clioiera. 
These  causes  individually  and  combined  have  greatly  retarded  this 
work. 

There  are  other  difficulties  to  be  encountered  even  aftc  the  jiro- 

tective  iaocnlatinn  sliall  have  proved  a  success.     These  dij^iculties 

wiBe  from  the  existence  of  two  diseases!  often  appearing  to;:!'ther  iii 

wesame  herd,  often  independent  of  each  other.     The  vaccine  '>!'  oiio 

vsase  will  not  i>rotect  the  animal  from  an  attack  of  the  n'.'.u-i- :  at 

,     *Mt there  iH  nothing  to  warrant  tho  assumption  tliat  it  \v:i:  in  the 

Msnltsthus  far  obtained  fruni  experimental  inquiry,     TIr;  <iuestion 

I     OWieemiiig  the  distribution  of  these  diseatfti  ia  one  whicii  can  not  bo 

i    BolTed  by  the  Bureau  alone,  owing  to  thp  enormous  amount  oi  work 

which  it  involves,  and  wliiidi  ]jroperly  belongs  to  the  j\gvif\iltiira-l 

Btotionsof  the  different  St-ates.     This  question  of  distribiitinn  j^houhl 

hesolvedj  at  le-ist  in  a  partial  maniier,  before  any  vacciiU'  of  living 

SWins  ia  indieeriminately  distributed  over  the  couutrj'. 

tn  carrj'ing  on  experiments  of  pro^'entivo  inoculation  this  year,  it 
^  thought  uGst  to  continue  tiie  invostigations  on  the  attenuiltion  of 
™ii8,  and  to  earn-  this  attenuation  to  such  a  degree  tliat  tlio  bat'tc- 
n»  Would  not  bo  likolv  to  cause  an  epizootic  of  the  diseass-  tiven  if, 
"!  accident,  they  should  become  scattered  about.  The  cK^tails  of  the 
^hod  omploj'ed  will  be  publislied  in  the  report  of  tho  Bureau,  Tho 
Jj^ria  were  attenuated  tiy  heat  and  to  such  an  exti^nt  that  rab- 
^Were  not  killed  by  a  "dose  at  least  fifty  times  that  n-iiuireil  to 
*Ul  them  when  tho -virus  was  not  attenuated.  It  was  also  slujwu  iliat 
'^rabbits  have  been  inoculated  with  this  attenuati?d  virus,  and 
JODBequently  with  vims  somewhat  stronger,  they  do  not  die  Avhen 
"*u]ated  witli  the  original  virus.  It  was  thus  dfmonstra'Lv],  ujiijii 
!*'>bit8,  that  the  inoculation  with  attenuated  virus  makes  tlie  aninntl 
''■Mceptible  to  the  strong  vinis. 

^l  making  this  test  upon  ]»iga  tho  conditions  aro  soniciwliat  dilTcr- 

vvj  ^'?^  *■''"  '^^^^  ^"*^'*  ^^^'^  intestines  with  their  food;  in  tho 

sbbitB,  it  was  put  under  the  skin.     The  important  question  arises; 

Win wbcutaceous  inocuhition  protect  the  animal  from  intestinal 

I  and  ulceration  ?    In  endeavoring  to  solve  this  probk^m  the 

,    lents  of  tlie  Biireau  are  keeping  in  view  the  following  imjjor- 

Mnditiomi:  (1)  The  animals  must  bo  youiig,  unexposed  hitherto 
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even  to  the  suspicion  of  disease.     (2)  There  mnst  be  a  large  nn 
of  control  or  check  animals  of  the  same  age  and  breed,  which ;     w 
be  subsequently  exposed  to  the  disease  under  precisely  the  same  c 
ditions  as  the  vaccinated  animals;     (3)  The  disease  to  which  they  are 
exposed  must  be  caref  uUv  studied,  the  presence  or  absence  of  swine 
plague  determined,  and  tlie  virulence  of  the  hog  cholera  germs  tested 
on  rabbits.     It  must  be  virulent  enough  to  prove  fatal  to  the  control 
animals.     This  last  conditicm  is  of  very  great  importance.    Weliave 
seen  from  what  has  been  said  that  not  only  do  hog  cholera  bacteria 
vary  very  much  in  virulence  in  different  outbreaks,  but  we  have  en- 
countered swine  disease  occasionally  in  which  neither  hog  cholera  nor 
swine-plague  germs  could  be  found.     The  conclusions  drawn  from 
inoculation  experiments  which  are  tested  by  exposure  to  a  mild  fom 
of  the  disease,  or  to  a  disease  which  is  not  lio^  cholera  at  all,  might 
be,  to  say  the  least,  misleading.     Thus,  in  the  inoculation  experi- 
ments of  the  Bureau  made  in  188G,  it  was  clearly  demonstrated  that 
small  doses  of  unattenuated  cultures  injected  beneath  the  skin  do 
not  protect  from  the  virulent  hemorrhagic  form  of  hog  cholera  wlifltt 
the  animals  are  placed  in  infected  pens  where  there  are  always  plenty 
of  sick  ones.     Whether  the  animals  would  have  died  if  allowed  to 
range  over  a  farm  where  the  virus  is  scattered  over  a  large  area  a 
thus  diluted,  and  where  each  one  would  have  received  less,  is  a  qnep" 
tion  to  be  tested  by  itself,  although  it  by  no  means  promises  wellitt 
view  of  the  results  obtained  in  pens.  « 

At  present  a  herd  of  about  fifty  pigs  is  being  exposed  to  the  dis<  ) 
at  the  station.  One-third  are  control  animals  of  the  same  breea 
the  vaccinated  ones.  These  received  varying  quantities  of  cnltnre 
liquid  in  which  attenuated  bacteria  had  multiplied.  The  exposure 
consisted  in  placing  in  the  pens  about  eight  jDigs  infected  with  hog 
cholera.  As  the  exposure  has  been  just  begun,  the  results  of  the  ex- 
periment can  not  be  given  in  this  report. 

INVESTIGATIONS  OP  TEXAS  FEVER. 

Since  the  introduction  and  development  of  better  methods  in  the 
study  of  micro-organisms,  it  seemiid  desirable  to  make  more  careful 
and  elaborate  investigations  of  this  disease  in  order  to  determine  if 
possible  its  nature  and  cause,  and  to  derive  therefrom  rational  means 
of  prevention  in  addition  to  those?  already  well  known  and  applied. 
The  difficulties  in  the  way  of  such  inv(?stigations  are  insurmountable, 
unless  cases  of  the  disease  can  be  o'otained  which  are  within  reach  oi 
a  well  equipped  laboratory  where  the  more  delicate  methods  of  re- 
search may  be  applied.  The  material  at  the  disposal  of  the  labora- 
tory has  therefore  been  very  meager,  in  spite  of  continual  efforts  to 
obtain  it  during  the  season  when  it  is  nicest  apt  to  appear  norUi  of 
the  permanently  infectt^d  area. 

During  the  summer  of  1S88  about  five  cases  were  examined.  The 
disease  had  broken  out  in  Tilaryland,  about  00  miles  from  the  labora- 
tory, and  in  spite  of  the  care  exercised  in  hunting-  it  up  only  five 
cases  fell  into  the  hands  of  the  inspector  in  a  condition  fit  for  exami- 
nation. The  various  organs  were  brought  in  specially  devised  re- 
frigerator cans  to  the  laboi'atory,  where  they  were  subjected  to  a 
careful  microscopical  and  bacteriological  examination.  The  result  of 
this  work  was  in  general  negative.  The  internal  organs  were  free 
from  bacteria  so  far  as  the  microscope  and  cultivation  were  able  to  go. 
At  the  same  time  investigations  conducted  in  this  manner  were  open 


^  objections,  and  during  tlie  summer  of  1B89  it  was  decided 
Bface  the  disease  at  the  Experiment  Station  ot"  tiio  Bureau  and 
Bave  cases  uiidf-r  obscrx  ;iti-jii  from  the  brgiiiitiiig  ul*  the  iiifec- 

Cattle  from  North  Carolina,  brought  to  the  station  during 
aat  week  in  June,  infected  the  pasture  tliere  so  that  the  first  na- 
animal  died  late  in  August.  Another  importivtion  of  North 
lina  cattle,  late  in  September,  was  equally  successfiil  in  giving 
to  a  second  outbreak  of  the  diseEise. 

iring  the  entire  season  eleven  head  of  exposed  native  cattle  died, 
ies  these  fatal  cases  a  uumber  of  cases  which  terminated  in  re- 
ry  came  under  observation.  The  symptoms  and  lesions  may  be 
briefly  summarized. 

le  first  indication  that  the  disease  had  entered  the  system  and 
there  unfolding  its  destructive  activity  was  a  continuous  high 
Kratore,  fluctuating  very  slightly  and  subsiding  only  when 
h  or  recovery  ensued.  Tlie  temperature  rose  from  101''-102'' 
renheit  to  lOC-lO?"  Fahrenheit,  and  in  the  fatal  cases  remained 
.  from  four  to  fifteen  days.  After  a  variable  number  of  days 
high  teiQpetature  was  accompanied  by  general  weakness  lasting 
a  few  days,  when  death  ensued,  A  few  days  before  death  tlie 
e  became  more  or  less  deeply  colored  with  nEemoglobin,  and  in 
■out  of  eleven  cases  the  bladder  after  death  contained  deeply  tinged 
e.  In  the  tenth  case  hiemoglobinuria  was  present  three  days  be- 
death.  The  destruction  of  red  globules  causing  this  condition 
dhe  easily  demonstrated  by  examining  blood  taken  from  an  in- 
3t  through  the  skin.  In  severe  cases,  on  the  day  before  death, 
lumber  of  red  globules  had  fallen  to  about  one  million  in  a 
c  milimeter  of  blood,  the  normal  being  about  five  and  a  half 
ion.  In  one  case,  now  recovered,  the  corpuscles  were  reduced  in 
ber  nearly  one-half  several  days  before  the  temperature  fell  to 
lal,  and  a  week  later  the  number  had  not  yet  risen  to  three  mil- 

This  enormous  loss  of  red  globules  gave  the  biood  an  exceed- 
r  thin,  watery  appearance.  At  the  autopsy,  besides  the  condi- 
of  the  blood  as  noted,  it  was  found  to  coagulate  rapidly  and 
.  clots  of  unusual  firmness. 

le  following  description  of  the  most  obvious  lesions  will  apply 
more  or  less  emphasis  to  all  ten  cases.  The  spleen  is  enlarged 
Tenil  times  its  natural  size.  When  incised,  the  tense  capsule 
cts  and  discloses  a  dark  red,  more  or  less  disorganized  pulp, 
donally  running  out  as  a  semi-liquid  mass.  This  engorgement 
e  chiefly  to  the  presence  of  an  enormous  number  of  red  glob- 

The  liver  is  the  seat  of  considerable  disturbance.  Its  color  is 
Ilowish  brown.  The  parenchyma  is  deeply  bile-stained,  and 
t  examined  under  the  microscope  the  finest  bile  canaliculi  are 


1  idngged  in  many  cases  with  consistent,  cylindrical  masses  of 
We  have,  in  fact,  a  complete  pathological  injection  of  the 
-lobnlar  biliary  system.  The  bile  in  the  gall-bladder  is  usually 
ink  that  it  scarcely  flows.  This  is  due  to  the  presence  of  a 
.  Kmotmt  of  solids  in  the  form  of  minute  yellow  flakes.    The 

Sin Bome  cases  are  suffused  with  the  color  of  hiemoglobin, 
oonnective  tissue  around  them  distended  with  reddish  serum, 
m  of  the  fourth  stomach  were  either  absent  or  else  did  not 
i;in  dogree  from  those  observed  in  healthy  cattle.  In  one  case 
mn  Buperficial  ulcers  in  the  fourth  stomach.  A  more  or  less 
ij^ .  eochymosis  of  the  duodenum  is  occasionally  met  with, 
IMMitf  in  the  ctecum.    In  none  of  the  eleven  cases  was  there 


li.^ 
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any  ajiTtrfoi"' n!o  jniiTidi.'  .     Th-.-  conlition  of  those  organs  ei    ri 


the  disk  of  tL.-  l^.l  c.-vi.;.--;!-  -.  Mi-i  j;i\v;i\>-  somewhat  exoentncajiy 
placed.     Ciiiivf i;l  r.<cusir:-  i-iivcs  :;.-.  ■:I->t; -jt \hat  thov  represent  bodies 
vithin  the  cr.VT,v?:,_]p:i.     Thc-if  i:  iiy  b;l.i;t  one.  quite  commonly  two, 
and  very  vavly  iln-j  «t  lV>:ir,  in  t];r-s:.:iie  corpuscle.    In  organs  kept 
in  the  cold  I'or'iir.'irlv  tv  »  v.-.-.  Irs  thov  y-.-re  still  visible,  but  faintly, 
owiTi^r  to  tliv  dill'usi^v  '  :"  XL  ■■  ].:—...':]=,:.:::  r.i-.mnd  and  porliaps  into 
them.     AV!j'-"»j  (•'  ivf-v-i- ". ^  T  ] -Vv  y-n iT.ii"\:-  :.i<* (!ri;  •.].  heated,  and  stai 
vrith  t]:e  '.•i«ii\r.vy  ;>iri:iv:.  l-y/. .  'h^:--,  i\r:;i-dobi:lar  bodies  Ftain 
readilv  fi.-  ivvl-'i  ;-v'  U: ''•..•:■:.=..  ri:.'i    ?!  ^M  tlie  stainv-ith  a  sir 
t^Tiadty.     T!  r*  sir-ill-  -t  iVr.-";^  ilit-ii  'ii  ;    .-r  ^i-vo  deeply-?tainedcocc^ 
about  oM.-]ii-..li'  ♦  •  I  T  i:''.'!vr:;:!l:::.  l-:-  y ,   V ...  to  t.-,Vzj-  inch)  in  diame- 
ter. }:iti;-:r-:'l\vii!:::-ii]'ou;.5.t-.::..  .1  .-ir.-!.-.^!:  tho  L^rpuscle.    Occasion- 
allvtli'  l>-.'i:-::r    :  vir-r  '?  i:/  i- .-li::--  :  r?  (,  :^..<i  incl:)  in  diame- 
ter, Ji^i  1  t].-i.  t1:  ^  f:::.irn^  _::!:   y  ■-.•  ]...-.-■  :»  -.:e.     K..?id.^s  the  sghencal 
f-:Tmj;  ov^:.i.l  i*  :-!j>  :;!••   :   =   ;:..'  ■:.  :.i  ■::.     Ti:--:-^*  usrually  occur m pain 
wlt:.in  ;■:  =  •  r- •:  .■.:■:.•>.•:..     A  ■:i^l  !\.-v:'  :.-■ -'--Oiiipc-d  form  is  encoun- 
ter-'d  in  sv:i:  :  ■  1  ■•';:::  li-:-:-^  ^  '"  t-  0  ^  •••l.     I:  is  rounded  at  one  W 
-wl:!--.-  :':■   ./]    r  ::■  i    ''it- 1  ..::'!  r  >  :..::w.  ■Iitlv.-u  out  as  a  short  Siir 
msivA,     II.:---  ■   ::i.,.  ;;:;■:■■  i:i  .■■.'■;:''•' v  •.  .  .  urr-:  1  in  pnir?,  a  corpusclfi 
beiiicr  <:■•■:  r\]  '  ■:  ■  ■'  ;■  .  '\.  '■■■  \-.  '.  .     I  *:.::•.  v;  :  v  ii:u-j1i  inclined  to  con- 
e:'l?r't]io  ];.:-;:.  -y  -      ;;;  :;; ;.  y  .->:.....■  {'..-fin -lo body  withiiithe 
glsbui:.     '.»::'.■  t.:>  :•  ^    .    .:«:.;•  ..i;'  :-..L  i:i  il,.' blood dc<orvo3 men- 
ti'.]i.     ""vV]..  ]i  <l:v  '"1  ■..  -.    :'■         ■  y:        ■:/;  •  ->  ai*.-  siiiinod  in  Loeffltrs 
iiiki.li-..'  i:.'  tl  ■.'  :    -■    .:    .■  .'   ..•  .■  !\    ::  :.^  ■'■.-.  ■■■  i:\-^\u:\r  a>:  if  their 
ff;-.-.  ].;.  1  :.     :".  .:■:  :    •     ■  ■      .-::;.  :  ."  vi^-    ^  ^.-  .'-.^  (f  coloring  matl^- 
'Wln.tl-.-r  ■],■  y  i\:-.  >:i:-   '  . :   ';'.  r  rv!.-  .;j=r  tV-^y  belong  to  thfl 

ey']v  r-:  :1: .  I  ;,:*..■::■:...  ■;..  i   .   :::w.:    i  v  ::porimontally.    ^ 

to  thj  r^r:i.::vi;  :.:;:  .b_.  .■.'  :.  /...  J  -i;::'-  :..-':'^s  in  the  different  o^ 
g:iji.- <f  tL-' SL  :.  '■  ■•  .Iv.  .;.  '.';.  <.'  ;  •..•  s'.vVi«.':i  have  come  nnJet 
oL.-.: 'i-i/.i  .2^.  :.::'.i.'"'.  :-  ;;:•  : .  *- -.t.  :•  '  .•  i.:  .>.  Ar.  a  rulo  there  are  very 
f^■^v  !:;  :'  ■■  ;  i:^;/  :'  /  I'  .<.].  -•;  y  ;•  ::.':. ti  ^r.-in  incisions  througn 
tliv  >]:in '.■  /  ■  ".i.:.  ^    '.       i.:'.  :  /.riyov  iV^-.m  the  li  cart  after 

d<.-a!!..     7!.  :  y  :  :"!   ■«.    /'./..■  \....,  :.   v..  .-.-r.     Inono  casetliey 

Avt'iv  i!.;.;;!'y  ■  :■    .'■■.''■    ;  '.     !  :' ■.    :',  ;;  .-ly.  .  incision  C)nc  dayl)^ 

fe-r^-  :]:'■  :  .  i:./.-  ^v..  .  ;.     y\   ■ '       .;..,  y:.,.  "licCi-  ventricle  i^hoW 

aTi  i.ii  ■■'Mi'  ;    :.::.::  ."J  "  o  !     :■.;.-  v/iTbin  the  red  glob- 

i:-'..-:.     -'.-  .-.  ••  ..      -it!-     .  ,    ".    ■    .,  ■       >  '.  i-M-i-iiiii?  comparatively 
f-  ^v  ]■:.;  1  ;;  :    .   y-  .    .".:    :  ]  .■.■.  u  ;\Jid  livor.     Tb^ 

rixt'.y  Li'_  ::i::-.- :     ..    !  ;  ■  ..     :  i.   ■•  i>-.  _  ms.  and  rare  in  bloofl 

f:.>;ji   iji.'    :'.;/  :    \-.-   :."=■■.     '■      ,.   ■       .  .  .;i. -.vli.-j    nioro   numeroTU 
i:.   l'v  :■;.'.  ..  .i  'i-    y.    .  ;..  V  ^!-.ii:,v'  ma^-,  liowcver,  b< 

er"-  ^■.■.■■"  ,  '•■"-',.;  '-  -  ■■•    ---..    ■    '■-' .    ■  ^"  *•'   I'v  I*i'U^■clos  in  the  spl6 

'i  J  iriv  .■.!'.■  ji'.-  >  -^  -i  ■'  .;■      ;  .  1  I  ^.sii'.'i'niiii;  ilio  relative  mimb< 

of  parai-i ;■;■:■  in  (.li/V/vh:  Mi.Liiuis  ai  the  linio  Oi  death.     In  perha] 


>-lialf  of  tlie  casra  tliey  were  so  few  in  number  in  the  spleen  that 
ly  might  have  easily  escapeil  the  attention  of  an  observer  search- 
;  for  bacteria.  Iii  four  out  of  eleven  cases  the  organisms  were 
7  nmnerous  in  spleen  and  liver,  and  conld  not  well  be  overlooked. 
ey  could  be  seen  in  a  thin  layer  of  f resli  spleen  pulp,  with  a  dry 
chromatic  objective  giving  a  magnification  not  more  than  250 
oneters.  In  one  case  tliey  were  so  few  in  number  even  in  the 
een  pulp  that  a  number  of  fields  had  to  be  scanned  before  any 
re  detected.  In  this  casothe  spleen  was  completely  disintegrated. 
e  urine,  containing  mnch  hseinoglobin  seveial  days  before  death, 
B  found  of  nearly  normal  coloi'  at  the  autopsy.  The  animal  had 
dently  overpowered  the  parasites,  but  died  from  the  havoc  caused 
them, 

rhe  second  outbreak  of  tlio  disease  in  October  was  fatal  to  but  two 
.Diflls,  Of  tlie  remauider  exnocod  only  a  few  shewed  sijrns  of  dis- 
e;  when,  however,  the  hlouil  of  all  tho  exposed  wiis  txamined  it 
s  found  that  yiost  of  tlioui  were  alfecttnl.  The  uumbi.-r  of  idood 
pnscles  had  fallen  to  o-ie-thiid  or  oue-fourlh  of  tlto  normal,  in 
I  case  to  oiie-sevcnth.  Tliev  presented  all  the  appearances  char- 
eristic  of  Texas  fever  blood. 

^e  nature  of  tlio  bellies  found  within  the  red  coiiiuseles  can  only 
nain  a  subject  of  C'jujocture  at  the  present  stage  of  tho  investi§;a- 
08,  and  it  is  evidently  useless  to  prL-sont  the  various  theories  which 
might  hold  in  regard  to  them. 

lework  of  the  summer,  besides  having  gotten  under  way  experi- 
nts  which  aro  destiued  to  cloiir  uji  tho  txterual  characters  of  the 
ease  so  myiff  erimis  ::nd  so  unlike  other  known  diseases  of  man  or 
mals,  has'  elucidated  a  f'?w  very  imporiajit  facts  concerning  the 
nre  and  diagnosis  of  the  disea:^..'. 

1)  It  has  demonstrated  that  Te:;as  fever  is  essentially  a  blond  dis- 
/^  and  that  all  the  sjnuptoins  and  lesions  aro  referable  to  the  de- 
action  of  red  corpnseles.  Tho  disease  may  appear  in  two  forms, 
■cnte  fatal  and  a  mild  form.  Tim  former,  ocourririg  iu  summer, 
iharacterized  by  tho  sudden  enormous  do^truefion  of  eor^iu^cles. 
e  waste  products  resulting  from  ihis  destruction  clog  up  tuo  liver, 
integrate  the  splwu,  and  W-tly  pass  out  unchanged  tfn'ough  ttio 
Ineys,  producing  the  ''red  water  or  lifemoglohinuria,  Tlio  mild 
m,  occurring  lato  in  tho  s-?!!Hon,  is  characii-rizod  by  a  moderate 
.traction  of  reil  corpuscle*.  TJlo  waste  proilucts  are  readily  trans- 
med  without  deranging  tho  vital  organs.  Tho  resulting  oujemia 
diullT  disappears  as  cold  weather  sets  in. 

I)  It  has  shown  that  'his  destracliou  of  corpuscles  isverj'prob- 
irdae  not  to  bacteria  but  to  niiero-orgaiiisms  vrhich  jire  found 
oin  the  red  corpu^dos  and  whose  life  history  is  still  to  bo  worked 

n  It  will  enalile  any  niicroscippist  to  demonstratf-  eitlur  'hiring 
fiifSsof  the  diseased  animal,  bv  examining  the  blood  and  counting 
rad  corpusclrs,  fv  >in7rii"li:!fc'ly  after  death  by  exj'^niniug  micro- 
jically  the  spKeu  or  Jiv..r  iif'sue,  wluther  t!ie  discaso  is  Texas 
'«  or  not. 

^  It  has  shov.-ji  thnt  animnis  may  [;e  suH'eting  I'roni  Texas  fever 
lOitt  manifesting  any  deiiniie.''ym]ito!:i8,  and  that  the  amiv.almav 
Deonsly  bo  ror.'i'.r'Io.'.  v.vll  unless  tho  blood  be  examined.  This 
lid  be  especially  borne  iu  mind  by  those  carrying  on  "  vacci~- 
cgiperiments. ' ' 
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any  appreciable  jaundico.    The  condition  of  those  ori 
in  the  destruction  of  rod  co]-prsr](»«,  such  as  the  liver      ;u  spi 
well  as  tho  large  (mantity  of  Mtiod  i>i^:iiiont  in  the  mine,  led  w 
inference  tlial  the  disease  was  primarily  due  to  an  enormous  d( 
tion  of  red  corpuscles.     ]\Iore<jver,  the  absence  of  bacteria  poi 
to  parasites  in  the  blood  difl'eront  from  these  organisms. 

When  the  investigation ^  oi'  tho  past  summer  were  begun  p; 
lar  attention  was  i^aid  to  tho  bloo(L  This  led  at  once  to  the  au 
ery  of  peculiar  bodies  within  the  rod  coriniscles.  In  f resh  sj 
pulp  they  are  visible  as  round  or  oval,  nearly  colorless,  spots, 
one-half  to  2  micromillimot<,»rs  (r,0(Vo<j  to  y^io^y  inch)  in  diaine 
the  disk  of  tho  red  cori)USclcs,  ;ni«l  ;d\vays  somewhat  excentn 
placed.  Careful  focusing  leaves  no  doubt  that  they  represent  b 
within  the  corpuscles.  There  ma,v  bo  but  one,  quite  commonly 
and  very  rarely  throe  or  four,  in  tlio  same  corpuscle.  In  organs 
in  the  cold  for  nearly  two  wi3oks  they  wore  still  visible,  but  fai 
owing  to  tho  diffusion  of  tho  ]ia'mo;:^lobia  around  and  perhaps 
them.  "VVhon  cover-Lrla'>s  ])roparatioiis  are  dried,  heated,  and  sfa 
with  the  ordinarv  ajnline  dye^,  these  inlva-globular  bodies  sta 
readily  as  nuclei  r.vA  bact«.-ria,  and  hold  the  stain  with  a  si: 
tenacity.  The  smaHost  foi-ins  ihen  ai)p!'nr  like  deeply-stained ( 
about  one-half  to  1  micromillimeter  (^\.h,o  to  -^z-hiv  inch)  in  di 
ter,  situated  within  the  unstained  circh^:)!'  tho  cor2)Uscle.  Occa 
ally  the  bodies  are  nearer  2  microniillimolers  di-ijo  inch)  in  < 
ter,  and  then  the  stainir.g  may  bo  ler-s  dt.  nse.  Besides  the  spb 
forms  ovoid  form.s  arc  i;ol  uncommon.  These  usuallj^  occur  m 
within  the  red  eorpusc]'\  A  still  rarer  pe.ir-sliaped  lorm  is  en' 
tered  in  staint"!  prej>;aalioii.s  of  liie  T>Io(;d.  Il  is  rounded  at  one 
while  thf>  otlier  is  p?»iiLteu  ;uid  sometimes  drawn  out  as  a  short 
ment.  Tliese  foi-ms  quite  inv.-ivi.ibly  oc«:L;rre<l  in  pairs,  a  corj 
being  occux^ied  l.y  a  .-•ii!;.;ie  ySir.  I  iwa  Xi.ry  much  inclined  to 
sider  the  i)air  as  tlu.^  i':j:i]i  f)f  adivisiji:i  oC.  the  sin  :^le  body  with 
globule.  (.)nc  otlii^r  i\  'r.::>vr:\ix\  f<  «rin  U  'U  ':d  in  liio  blood  dcHorvos 
tion.  "When  (h'ied  C'>v«n'-;.;!tis:-?  pr;']»:'.ra1iors  nvc  stained  in  Loo 
alkaline  nietliylj/nc-blu'.*  a  fi  v.-  ii-.l  (';:rj»i:s-'les  ;i])pear  a:i  if  theii 
faces  had  be; !n  dLi>t'..:l  cvr'-  with  ly.iiuite  h•Ji^•;•!;^•  of  coloring  m 
Whether  tl ;•;. -y  arc  di le  t o  \  h e  ; n = m:  :  ;  i ii  (j r  a*-*  1  :•  •  i  I  i( 'r  t hx ■  v  beloTi^j 
cycle  of  the  parfi;>ile  rcni-'iu-;  !^>  ""m-  d-ueiuiL.:.  d  experimentally 
to  tho  relative  nun ibv'-/ (»i  i;^UM-;.;i^>!aihir  !).K":ies  in  tho  differei 
gans  of  the  same  aninivil,  the  e]«/\i)  er-s:^s  wiiieh  have  come  ' 
observation  afi'ord  some  notewor[';y  faris.  As  a  rule  there  art 
few  in  the  circul.-ttijiiT:  l.ilood,  vrhctli'.-i'  tji!;en  iVom  ineisiona  tin 
the  skin  hefore  or  (III rill l:  lIk'  tli-iu'i  :;.';••.. nv  or  from  ild)  Ih.^ai't 
deat } I .  Th '. 're  nwt  v :: e< 'pi t i ( ;] i s  1 » •  i ! i i :^ r a  1  c ,  h o w r v i •  r.  In o n e  cas( 
were  readily  <r  u cte;!  r;  tlie  bloo.i  1'-oi:i  a  skin  ijjcis-ion  c)ne  di 
fore  the  a.-iijiiul  w.is  kill.'d.  r»IoO(l  Ti-jni  llie  right  ventricle  si 
an  enormou.Mium ;;■••]■  *;f  ihi..--'  o-;;'!  b  'iv.  }.<iii's  within  tho  red 
ules.  A<  a  riih-,  ih--ii,  Mic  ..  ir-.iKat ii;:^"  hit..):!  co'itaiiio  oom]>ara 
foAV  ])ar:ii:iU-: .  Tie  y  ai*;*  i'.lu  /■.  i  "■.;  1-,/  ihe  :i  p]._M.:u  a.jid  liver, 
may  be  nunuroLi:;  i:i  oi'^'  o:-  ]•>•.[]!  ol  l[u  ->.;  oi^.u^s,  and  rare  in 
from  tho  riglil  v;.*iitn'"le.  7*1  ■.  y  ;■.:•■.'  ►^•t/mv'.vhi'J.  more  nun 
in  the  sploi-u  than  i;i  i]i«.>  ]i\<:v.  'J'his  ^ -li.iia'ie  ^^^^y?  hovrov 
erroneou.v,  wi:;;^  to  tla?  Jargej*  namiu;!'  of  eorpuseh-s  in  tho  i 
pulp. 

There  arc  alsr)  a  jV;w  faei'-  at  Iiand  concerning  tho  relative  m 
of  parasites  in  diiVorent  animals  at  the  time  of  death.     In  pe 


^^fa^':     :    .  .  spleen  w^^^^H 

^^Hb  f^:  search-      ^^H 

fHF  ■niiptns  wpro  ^^ 

.«roQB  In  Hpieen  and  nvor,  imu  (mjuiu  iiutj  v.  •■ii  un  overlooked. 
Id  be  Been  in  a  thin  layer  of  fresh  sjjleen  I'ulp,  with  a  dry 
latic  objective  giving  a  ningniiication  uot  more  than  S50 
*.  In  one  case  tliey  were  so  few  in  number  even  in  the 
lip  that  a  rnimber  of  fields  had  to  he  scanned  before  any 
■cted.  In  this  case  the  spleen  v/as  completoly  diaintegTated. 
3,  containing  much  hscuioglobin  several  da^'S  before  deatli, 
d  of  nearly  normal  color  at  the  autopsy.  The  animal  had 
■  overpowered  tiio  parasites,  but  died  from  the  iiavoc  caused 

:ond  outbreak  of  the  disease  in  October  was  fatal  to  but  two 
Of  the  remainder  expoi't-d  only  a  few  showed  signs  of  dis- 
m,  however,  the  blo^idof  all  tho  exposed  Wiis  txamined  it 
id  that  most  of  them  were  affectfd.  The  number  of  blood 
;a  had  fallen  to  oiio-tlurd  or  one-fourth  of  thi*  nomiaj,  in 
to  one-seventh.  They  presented  all  the  appearances  char- 
^  of  Texas  fcvt-r  blood. 

Aure  of  the  bodies  fouml  within  tho  rod  corpuscles  can  only 
.  subject  of  conjecture  at  tho  present  sUigo  of  tlio  investiga- 
a  it  is  evidently  useless  to  present  the  various  theories  which 
t  hold  in  regard  to  them. 

wk  of  the  summer,  hrtiihv;  hLiviug  gotieu  under  way  experi- 
hich  ai-o  destined  to  clenr  up  tho  ostenial  characters  of  the 

0  mysterious  kuiI  t;o  unlike  other  l^nown  diseases  of  man  or 
has  elucidated  a  few  very  important  facts  concerning  the 
ad  diagnosis  of  the  dise.i'i.i. 

das  demonstrated  that  Tt!-.ias  fe\-er  is  CFsentially  a  blood  dis- 

1  that  all  the  symptoms  ami  lesions  aro  roferablo  to  the  de- 
lof  red  corpuscles,  Tho  disease  may  appear  in  two  forms, 
fotal  and  a  mild  forra.  Tlie  iormor,  occurring  in  summer, 
iterized  by  tho  sudden  cnomiotis  dastruetion  of  corpiiscles. 
te  product;*  resulting  fi'(jm  this  destruction  clog  up  the  liver, 
•ftte  the  spleen,  and  lfci.-illy  pass  out  unchanged  tJirough  the 
producing  the  '"red  water  or  ha-moglobiniiria.  Tlio  mild 
3nrring  lato  in  the  se;:son,  is  characL-rized  by  a  moderate 
on  of  reil  corpuscles,  'i'iie  waste  pi'oducts  are  readily  trana- 
rithout  deranging  tJio  vital  organs.  The  re-sulting  auaimia 
y  diBap]>ears  as  cold  weather  S(-ts  in. 

las  shown  that  this  destructiois  <jf  corpuscles  is  very  prob- 
not  to  bacteria  iKtt  tr)  micro-organisms  which  are  tound 
le  red  corpupt-Ic-s  ami  whose  life  history  is  still  to  bo  worked 

irill  enable  any  inicroscopist  to  demouKtrate  either  during 
<t  the  diseased  animp.l,  by  exnminuig  the  blood  and  conntlug 
OTpnscles,  or  imTiieiJi.'ttely  after  death  by  ex^miuin^  micro- 
y  the  spleen  or  liver  Uj^sue,  wlitther  the  disease  is  Texas 

not. 

baB  shown  that  ji'iim.'sls  may  he  suffering  from  Texas  fever 
manifesting  ;!nyf!i-]ini;e?ymiitoms,  aiidtJiattlie  animal  may 
aly  be  regj.ri!o'i  ',■.-'■!]  uiileps  tho  blood  be  examined.  Thia 
e  e^iecially  borne  in  mind  hy  those  carrying  on  "  vaccina- 
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ANTHRAX. 

In  June,  1889,  Dr.  Wray,  an  inspector  of  the  bureau,  brought  f 
Mississippi  two  sealed  tubes,  one  containing  blood  from  amulewl 
had  a  large  swelling  on  the  under  surface  of  the  neck,  the  other  i 
taining  blood  from  a  cow  which  had  succumbed  to  some  dise 
The  blood  in  the  tube  from  the  mule  had  a  very  disagreeable  c 
and  contained  three  different  bacteria.  They  were  not  patiiO( 
and  very  probably  contaminations. 

The  tube  of  cow's  blood  contained  but  one  form,  a  bacillus.  lb 
culiar  colonies  on  gelatine  and  agar,  as  well  as  its  beautiful  floccu 
^owth  in  the  bottom  of  tubes  of  bouillon  and  its  spore-format 
indicated  at  once  that  it  was  the  true  anthrax  bacillus.  Inoculal 
of  two  mice  confirmed  the  diagnosis.  One  died  within  twenty-i 
hours  with  no  marked  internal  or  external  changes.  The  spleen  ( 
tained  an  enormous  number  of  bacilli,  the  liver  and  blood  less.  ' 
second  mouse  died  in  forty-eight  hours,  afflicted  with  an  exteni 
subcutaneous  oedema.  The  internal  organs  contained  the  anth 
bacilli  in  considerable  numbers.  Further  investigations  with  ' 
organism  were  not  attempted,  owing  to  the  absence  of  facilities 
conducting  experiments  with  material  dangerous  to  man. 

The  observations  definitely  prove  the  existence  of  anthrax  in 
Lower  Mississippi  Valley. 

GLANDERS. 

During  the  year  the  investigations  in  glanders  were  contin 
partly  for  the  purpose  of  enlarging  the  work  done  in  1888  on 
same  subject,  already  published  in  the  report  for  that  year,  and  pa: 
to  confirm  the  diagnosis  made  by  the  vetierinarian  (Dr.  F.  L.  '. 
borne)  on  suspected  horses  in  the  District  of  Columbia.  The  in' 
tigations  confirm  those  of  last  year  without  bringing  to  light  ; 
facts  that  deserve  mention  in  this  place. 

INTERSTITIAL  PNEUMONIA  IN  CATTLE. 

During  the  past  three  years,  throe  lungs  came  to  the  laborator 
which  only  the  pleura  and  the  interlobular  tissue  were  affected.  ' 
parenchyma  was  normal,  or  at  most  slightly  oedematous.  The 
terlobular  tissue  was  represented  by  firm  whitish  bands  from  c 
eighth  to  one-half  an  inch  in  diameter.  In  these  bands  were  cavi 
varying  from  the  size  of  a  pins  head  to  a  large  i)ea  and  conimi 
eating  with  one  another.  Some  were  em])ty,  some  filled  with  a  id 
of  material  similar  to  that  of  the  bands  themselves;  some  contai 
a  rather  thick,  semi-liquid,  grayish  mass.  The  exudate  forming  tl 
honeycombed  bands  was  partly  cellular,  partly  fibrinous,  in  charac 
The  disease  of  the  pleura  was  the  same  as  that  affecting  the  in 
lobular  tissue. 

Of  the  history  of  these  cases  nothing  definite  could  be  obtaii 
The  importance  of  determining  whether  there  are  types  of  lung 
ease  closely  simulating  the  lesions  of  pleuro-pneumonia,  as  these  < 
led  to  bacteriological  investigations  of  these  three  cases.  In  a 
micrococcus  was  found  (in  the  first  case  none  other  in  fact)  in 
interlobular  exudate,  which  closely  resembled  the  swine  plague  ge 
The  general  distribution  of  this  germ  thi'oughout  the  exudate  in  aii 


ix  %t  it  was  the  eaose  of 

juio  pruueirtl     uunnrin  this  view.    Snbca* 

lox     ixiucaiai;iua  u«»trovs  rabbits  in  less  than  twenty-four  honrs. 

AnjecLion  of  bouillon  cultures  through  the  chest  wall  into  the  lungs 
of  tiw'o  calves  produced  a  septicaemia  fatal  in  less  than  twenty-four 
hours. 

Tlie  bacteria  can  not  be  distinguished  from  those  of  swine  plague, 
excepting,  perhaps,  in  one  particular.  In  bouillon  ciiltures  not  more 
tlian  twenty-four  hours  old  a  distinct  capsule  may  bo  seen  around 
each,  germ  when  the  culture  is  examineu  fresh  in  a  hanging  drop. 
Tlie  bacteria  on  the  edge  of  the  drop  do  not  touch  one  another,  and 
the  capsules  can  be  distinctly  made  out  as  the  cause  of  this  separa- 
tion.     In  subsequent  cultures  they  are  not  to  be  seen. 

The  significance  of  this  disease  and  the  bacteria  associated  with  it, 
as  well  as  its  relation  to  pleuro-pneumonia,  can  not  be  interpreted 
■with  the  aid  of  the  meager  material  and  the  incomplete  histories  of 
the  cases  examined.  The  lesions  suggest  plouro-pneumonia,  while 
the  presence  of  specific  bacteria  separates  this  disease  from  pleuro- 
pneumonia in  which  no  bacteria  have  hitherto  been  found.  It  is  not 
improbable  that  the  isolated  and  rare  occurrence  of  this  afl:'ection 
constitutes  it  a  disease  of  septic  origin.  The  localization  of  the  dis- 
ease points  to  an  infection  from  the  blood  and  lymph  channels  and 
not  from  the  air.  The  bacteriological  observations  briefly  sketched 
■will  enable  us  in  the  future  to  differentiate  this  lung  disease  from 
pleuro-pneumonia,  provided  the  disease  is  at  its  height  when  the 
animal  is  killed  ana  the  lung  perfectly  fresh  when  presented  for  ex- 
amination. 

TUBERCULOSIS  IN  DOMESTICATED  ANIMALS.* 

Tuberculosis  is  an  infectious  disease  of  man  and  the  lower  animals, 
the  term,  infectious  being  applied  to  all  diseases  due  to  the  presence 
of  micro-organisms.  It  is  moreover  an  infectious  disease  of  the  con- 
ta^ous  type;  that  is,  it  is  communicable  from  one  person  or  animal 
to  another.  The  infectious  nature  of  tuberculosis  was,  however, 
not  f  uUy  recognized  until  demonstrated  by  Villemin  in  1  SG-i.  He 
shoTved  that  the  inoculation  of  the  cheesy  matter  found  in  the  tuber- 
cles was  followed  by  the  appearance  of  similar  tubercles  in  the  in- 
oculated animals,  in  other  words,  by  the  disease  itself.  Perhaps  the 
most  important  advance  in  our  knowledge  of  the  disease  as  a  whole 
was  the  discovery  of  the  haciUus  tuberculosis  by  R.  Koch,  in  1882. 
Before  this  time  there  existed  much  difference  of  opinion  concerning 
the  identitv  or  non-identity  of  tuberculosis  in  man  and  in  the  lower 
animals.  I'he  discovery  of  the  same  bacillus  in  the  various  forms 
of  the  disease  in  man  and  animals  practically  settled  this  question, 
I  it  is  now  generally  believed  that  tuberculosis  in  man  and  in  the 
aomesticated  animals  is  the  varied  expression  of  the  same  disease. 

The  wide  distribution  of  the  disease  among  cattle,  as  well  as  the 
large  percentage  of  animals  diseased,  has  led  to  a  great  activity  in 
the  study  of  the  disease  in  all  its  bearings.  The  most  important 
questions  now  before  the  public  are:  (1)  How  can  tlie  disease  be  re- 
Bcricted  among  the  domesticated  animals  ?  (2)  Are  human  beings 
acted  by  consuming  the  flesh  and  milk  of  tuberculous  animals,  and 

•'Consult  also  Dr.  James  Law's  report  on  tuberculosis  as  dLscussed  at  the  Inter- 
nal Veterinarv  Congress  held  at  Brussels  in  1883.    First  annual  report  of  the 
of  Animal  industry  (1884),  p.  8da-366. 
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if  so,  to  what  extent  ?    Before  briefly  discussing  these  two  p: 
questions  a  fow  preliminary  subjects  demand  our  attention. 

THE  GENERAL  CirAllACTER  OP  TUE  DISEASE, 

As  its  liamo  impliey,  tlio  diseiise  is  characterized  by  the  formation, 
in  different  organs  of  the  bodj'-,  of  certain  nodules  or  tubercles  3 
varying  size.     They  concsist  oi  cellular  elements  crowded  together. 
and  owing  to  tlio  absence  cif  blood  vessels  they  soon  die  for  want  of 
nutriment,  and  are  converted  into  cheesy  masses  often  impregnated 
with  calcareous  particles.     The  increase  in  size  of  these  tubercleB 
crowding  upon  and  destroyir.gthe  surrounding  tissue  of  the  internal 
organs,  and  tlie  subsequent  br-^alcing  down  into  cheesy  matter,  may 
be  considered  the  chief  injury  inflicted  up(m  the  bodj^by  the  disease. 
The  tubercle:i  are  not  limited  to  any  particular  region  or  organ  of 
the  body.    T'Kuigh  tliey  £:eom  to  show  prt'dilection  for  certain  organs, 
which  proflil'.^ction  vMiii.»s  with  thesptjcies  of  animals  affected,  they 
may  appear  in  almost  any  organ.     Often  beginning  in  some  one 
locality,  the  tubercks  there  formed  enlarge,  become  cheesy,  and  the 
virus  lodged  in  tliis  cli'.'.';>y  sub.stunce  may  be  carried  into  other  re- 
gions of  the  body.     Sometinies  the  tubercle  discharges  the  cheesy 
matter  int<.)  a  blood-vessel.     It  becomes  disseminated  throughout  the 
bofly  by  the  eirciiliitiiig  l.>lood,  and  wherever  it  lodges  a  new  crop  of 
tubercles  a]>jj'\ir  iri.  course  of  time. 

The  infection  residing  in  the  tubercle  is  due  to  a  bacillus  discovered 

by       - 

the 


thus  far  (li>'.;';vi:'rt"l.  It  i.s  i'«;Uiid  vril liiu  Wic  tubc'rclo  in  greatly  vary- 
i:ig  iiuinb(M'i:-,  and  !>  d-i •.•■/! ».!  by  .^pv^cial  microscopical  and  bacte- 
rioloL'.-ic'iJ  nioth(;'!:^  A\'iiLi]i  Hit;  tnbc'rcle  ih(,'  bacilli  form  certain 
reyi;jjtaiit  budi'js  ciillod  .sporv.'S.  Tlirv  enable  tin}  organism  to  resist 
variuu-'.  'lestruct'  v'o  agfiit;:.  ^^uch  ;iii  ]u^xi  :vm\  cold,  moisture,  dryness, 
and  puti'ofac:ion  for  a  varijible  leni^Hi  uf  time.  Koch  has  demon- 
stralv'-'l,  and  al'icr  Ivni  niMiiy  (nhei'i;,  tJi,-:t  tlie  l:»acillus  found  in  the 
various  ]''.>.■]]. s  of  tnb».'rcu]ar  disease  in  man  r.?id  animals  ninv  be  cul- 
tivatt  <'.  on  bl';cd  j-i.-rujii  ni  ILj'  b'uly  t'rmj)vratnro.  The  bacilli  grown 
outside  ML  \hc  InAy  I'j'-.nn  dilV.'roiii  aiiimiils  r;:*rsu lit  the  same  appear- 
ance, and  v.-l;(.'n  aniinals  avo  inoculated  \vi;ji  them  the  same  disease 
is  jjroilr.cv"!  by  all.  Tliis  (lisia^r*  Jias  all  i  !■:;•  eluiracters,  of  iho  original 
dis  'a-.;e  Ironi  v/lijf'h  the  tul)eri'li.'  ba.cilU  WL-vi  (>btain(^cl.  Tlie  proof  is 
thus  .-::tiofai;iovv  tliat  tliis  parlioidj:-  l.Mcillu..-  c.u^s:^s  t uburcmosis  in 
man  .-ind  an::u.'i\ 

Tin:  r-isyiA.:!'.  a-;  'ia^i\'i::vv\::'>  in  man  and  r.ov.sT:c\vTi:D  animals. 

T]l''}  di>i";i:-o  iu  I//'.'.:-.'  ])!N'>Hr.:f  s  va.r'-iTii;  foi-:n^,  liio  most  common  be- 
ini;  tub«:M'uL..  i:^  «.:"  "!■.*  iu  :».,''•,  ■•:!i"vrn  a.--  jihlMsis  ov  consimiption. 
It  may  a.};;;c\ir  in  v '.ri^  us  :;lj('r  ';;■,, .l]»l-.  The  coadiiion  kiio\VTi  as 
si;i-«)i*iil:v  in  (-.il'l:  "n  1:'.^]:.":^  l.-iuoii^tra'.':!  1-)  b'j  a  form  of  tuber- 
cu]i':>is  iir.(;\  i:!-.,  tlu.  ly^-'-^-ja^ii-  ;:•  .ni;is.  hi  ilio  voiy  young  tuber- 
eui:. :-:■.•:  n'  1 -v.  :.\.  .-{.-J;  1;. -i  =■ '  f^Ja^i'S  ^  ':-  :joi  u ! 'Ci U: inn *ii,  and  it  lias  been 
as.-ri'.i' !.!  it^  i  ;!'m..'=.  .!  i..i!I:  f:-.'!!  1  ii^  ..-r  "iilvu:;  row^.  The  tubercle 
bacilli  aro  •.■•/:■;;::• -^^  up  i'i"»i;i  ih  »  'N<.:i^-(1  ]i:-  -s  in  large  numbors,  in 
til'  ••:qM  ..i<;ra^i-'i  "i;^  sr;-;..JI  .''l  -.pnu'[)5,  (.-sp?  .-i^iHy  ju  (1^^?  advanced 
sla.^L,---  ■'[  ]>lill-i.^i.-.  'I'liis  Sji^irnni  is  tlius  cndMV.-i'd  with  highly  in fiHJ- 
tious  ciiaracLor.s,  and  is  to-day  considered  by  many  authoritio-s  as  the 


it  In  the  8pr«fld  of  the  disease.    Statintics  eeem  to  showl 
[east  10  ppreenf..  of  mankind  perish  from  tiiTjercnlosis.     Mon-  ' 
living:  ii'  ''I'l  ,.,,T.ti: I -■...,.,, I  r.-^-  y. ...],. :r--. ,.■,,]   ,,-.i.-.i,,.,u  ,,.---,;]y  (jio  of 
reular  I'.'  ■  '      ■       ■       ,  i-loseiy. 

ibcircnl'--  n  j'i>pord 

few.  It  is  not  unlikely  that  owiug  to  the  similarity  of  tuber- 
r  and  glanderous  lesions  it  may  ba\-o  been  ot'casionally  mistakea 
landers.  Tho  disease  is  Baid  to  resemble,  in  a  general  way,  that  in 
o.  It  may  appear  in  the  lungs,  on  tbe  serous  membranes  (i.  e.,the 
>tli  lining  ot  the  libs,  tbe  covering  of  the  lunga,  and  the  smooth 
g  of  the  abdominal  cavity),  and  iu  other  organs.  In  the  lunga  the 
rclea  vary  in  size  from  a  millet-seed  to  a  walmit,  not  infrequently 

cheesy  contents.  The  bronchial  glands  (those  clustered  on  the 
lea  and  its  two  bi'ancbos^  may  reach  the  size  of  a  fist,  Tuber- 
also  may  appear  in  the  liver,  spleen,  and  bones. 
»sbot*  reports  two  cases,  one  exftmined  in  1878,  the  other  in 
nii6  disease  was  very  slow  and  insidious  in  its  development, 
mi>anied  towards  the  end  by  great  emaciation,  cough,  and  irreg- 

fever.  At  the  autouay  large  numbers  of  nodules  and  tubercles 
»  found  dissemiuateil  through  the  spleen  and  tlie  lungs.  Those 
jis  were  very  much  enlarged.  The  tiibercle  bacilli  wero  found 
le  diseased  organs. 

jcard.f  in  reporting  a  case  of  tuberculosis  in  the  horse,  refers  to 
fact  that  he  had  mistaken  this  disease  for  Lyjiipliand&nie  pvl- 
aire.  He  referi'ed  to  at  least  seven  cases  of  this  disease  reported 
reen  1878  and  1883.  In  examining  alcoholic  preparations  of 
a  cases  he  was  able  to  demonstrate  the  tubercle  bacillus  in  every 
Tbe  differences  between  tuberculosis  of  tlie  horse  and  that  of 
r  animals  in  part  explained  the  error  into  which  he  had  fallen. 
neoplasm  or  tubercle  in  the  horse  is  homogeneous  throughout; 
e  is  no  caseation  and  hence  no  formation  of  cavities.  The  ordi- 
r  signs  of  lung  disease  are  absent,  and  there  is  no  discharge  from 
nose.  The  cases  usually  occur  isolated,  although  the  animals 
e  from  large  stables.     The  lesions  seem  to  indicate  that  the  dis- 

begins  in  the  abdominal  organs  and  that  tho  lungs  are  invaded 
r. 

oring  the  past  few  years  more  cases  have  been  repoi'ted,  and  inas- 
ih  as  the  diagnosis  is  not  made  at  present  without  examining  the 
iTcalous  products  for  the  presence  of  tubercle  bacilli,  wo  may  be 
ain  that  tuberculosis  is  after  all  not  so  uncommon  iu  the  horse. 
Titmann  J  observed  a  case  in  which  tho  disease  airoarently  began 

pleurisy.  Tho  temperatuiu  and  pulse  fluctiLatoa  more  or  less; 
■e  was  considerablo  ililliculty  iu  breathing  and  gradual  wasting 
,y.  After  the  disease  had  histod  for  a  littlo  over  a  month  the 
nal  died.  At  the  autopsy  Iho  Ipnpliatic  glands  of  the  abdomen 
senteric  and  retro-pcritoueal)  and  the  luiiK-ghiuds  (bronchial) 
e  found  very  much  enlarged  and  caaeous.  There  were  tubercles 
ihe  pleura  and  ])critoneum  and  u  large  number  in  the  lungs.     It 

nmposed  that  in  this  case  the  virus  entered  tho  system  both 
llj£e  air  passages  and  the  int<?stincs.  Scliiiidelka^  obsei'ved  a 
iln  which  the  disease  began  AvitJi  a  bronchitis.  Among  tho  symp- 
■  noticed  wero  difficulty  of  bivathiug,  cough,  ilactuating  tem- 

*  JUmalpH  vi'torins-ire-,  1?>M,  p,  022. 
fBecucil  de  Mt'dwiup  T.'li'riiiuire,  annexe.  18Si,  p.  ^5. 
iDnutHcbe  Zlsclir.  f .  Itiieiuied,  zv  (16S0).  li:i!). 
lOesteir.  Ztachr.  t.  wiss.  VeterinurkunJi',  u  (1688),  6D, 
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perature,  loss  of  appetite,  and  great  treakness.    The  'paaaBoe 

quantities  of  urine  (polyuria),  to  which  Nocard  has  called  a 
in  tuberculosis  of  the  horse,  was  also  obsetved  in  this  case,    ai 
autopsy,  besides  the  plastic  pleuritis,  the  lungs  were  foimd  stuc 
with  small  tubercles.     In  this  case  the  tubercle  bacilli  niust  1 
entered  the  system  with  the  inspired  air,  so  frequently  the  sfa 
point  in  human  tuberculosis. 

A.  Peters*  reports  a  case  of  tuberculosis  of  the  lungs  in  a  pet 
which  had  acquired  the  lilthy  habit  of  eating  the  sputum  conj 
up  by  a  consumptive  member  of  the  family.  The  do§  ^was  shot, 
on  examination  the  lungs  were  found  diseased.  The  intestines  i 
not  examined,  although  this  would  have  been  very  desirable.  ] 
supposed  by  son^e  tliat  infection  in  dogs  is  not  infrequently  dn 
the  consumption  of  human  sputum.  In  one  case  three  dogs  beL 
ing  to  a  consumptive  patient  died  of  tuberculosis. 

Nocardf  found  tuberculosis  in  a  cat  nine  months  old  which  did 
eat  raw  meat,  but  was  fed  upon  milk  every  day.  The  disease 
limited  to  the  abdominal  organs,  the  intestines,  mesenteric  gla 
spleen,  and  liver.  Subsequently  he  met  with  another  case. 
linger  found  two  cases  of  generalized  (miliary)  tuberculosis  in 
cat. 

Tuberculosis  among  sheep  is  very  rare.  The  few  cases  descri 
may  have  been  confounded  with  the  tubercular  diseases  in  sheep 
to  worms  found  in  the  lungs  and  large  intestines.  Among  goats 
disease  has  been  determined  by  Lydtin  and  others,  although  "s 
them,  too,  tuberculosis  is  infrequent.  LydtinJ  found  the  diseas 
three  cases.  The  goats  mingled  with  a  herd  of  milch  cows,  an* 
was  supposed  that  the  disease  was  transmitted  from  the  cows  to 

foats.  The  diseased  goats  became  emaciated,  tlie  mucous  m 
ranes  pale,  a  cough  appeared,  and  the  milk  was  reduced  in  qi 
tity,  which  necessitated  slaughter.  The  disease  was  limited  to 
lungs,  in  which  were  numerous  tubercles.  These  were  also  founc 
the  pleura  covering  the  lungs  and  the  ribs. 

Tubei'culosis  in  swine  is  certainly  very  rare  in  this  country.  ' 
writer  has  not  seen  any  k-sions  similar  to  those  described  as  oc( 
ring  in  European  swine  in  upwards  of  a  thousand  cases  examined. 
is  probable  tliat  the  manner  in  which  pigs  are  fed  and  the  source 
the  food  may  account  for  this  absence  of  tuberculosis  in  Ajmeri 
swine.  At  the  same  time  much  of  what  has  been  described  as  tul 
culosis  may  be  in  reality  the  result  of  lesions  caused  by  swine  pla; 
and  liog  cholera,  both  producing  caseous  changes  in  the  lungs  ; 
large  intestines  respectively. 

Swine  may  bo  infected  by  running  with  tuberculous  cows  and 
consuming  thoir  tuberculous  milk.  As  the  disease  is  said  to  be  u 
common  among  pigs  less  than  a  year  old,  the  disease  may  also  be 
duced  in  sucking  pigs  by  the  milk  of  tuberculous  sows.  Besides 
caseous  changes  in  l\infj;s  and  intestines,  upon  the  nature  of  which 
may  entertain  some  well-grounded  doubts,  true  tubercles  may  app 
on  the  pleura  and  peritoneum.  In  generalized  tuberculosis  tuber 
are  found  in  the  spleen,  kidneys,  testicles,  and  lymphatic  glai 
As  regards  the  frequency  of  tuberculosis  among  swine  statistics 
not  very  abundant.  In  feaden  .02  per  cent,  of  all  swine  slaught€ 
within  a  period  of  eight  years  were  found  tuberculous.     In  Bar 

*  The  Veteriiiarv  Journal,  xvm,  1889,  p.  894. 

tRecueil  de  Meil.  Vet.  annexe,  1888,  537;  ibid..  1889,  66. 

i  Arch,  f .  wiss.  u.  prakt.  ThierheiUnmde,  x  (1884),  86. 
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if   all    BVrine  Blauglitered  in  1883  and  18S4,  .5  to  .9  per  cent,  were 
iixul&rly  diseaaed. 

Ajxiozi^;  -wild  animals  confined  in  menagei-ies,  such  as  lions,  tigers, 
ate. ,  tuberculoaiB  is  not  uncommon.  Even  the  lower  vertebrates  are 
Qot  sparecL  Sibley*  recently  described  tuberculosis  in  asnake  {Tro- 
picLoTiotrts  tnatrix).  It  had  been  brought  from  Italv  to  a  zoological 
garden,  -where  it  died  after  a  confinement  of  several  months.  Scat- 
t«rred.  through  the  body  were  nodulea  of  varying  size  containing 
tubercle  "bacilli. 

Fo"wla  and  other  birds  have  been  found  affected  with  tuberculosis. 
Til©  repoi"t8  of  outbreaks  seem  to  indicate  that  the  disease  is  due  to 
the  introduction  of  the  virus  into  the  body  with  the  food.  The  tu- 
■bercnlar  lesions  are  limited  to  the  intestines  and  the  liver,  or  they 
may  involve  the  ganglia  and  the  ovary.  Johne  f  describes  the  ap- 
pearance of  tuberculosis  among  fowls  fed  by  a  consumptive  woman. 
The  sputum  of  this  person  was  usually  tlirown  upon  the  manure  pile 
■where  the  fowls  had  access  to  it.  The  sjTnptoms  were  great  emacia- 
tion and  debility.  The  stomach  and  liver  were  tuljerculous,  the 
other  organs  rarely  so.  Examination  of  tlie  diseased  livers  revealed 
the  presence  of  great  numbers  of  tubercle  bacilli. 

Nocard  t  also  reported  a  very  instructive  case  of  tuberculosis 
among  poultry,  due  to  feeding  upon  the  expectoration  of  a  phthisical 
man.  The  latter  bad  charge  of  the  poultry  yard,  as  his  feebleness 
did  not  permit  any  hard  work.  Three  months  after  he  began  to  do 
this  worK  the  first  fowl  died,  and  in  all  about  ten  succumbed.  An  es- 
amioatiou  showed  tuberculosis  of  the  abdominal  organs.  The  keeper 
himself  had  noticed  the  avidity  with  which  they  ate  the  sputum. 

Subsequently  Nocardg  found  the  disease  among  the  fowls  of  a 
Blaugbter-liouse,  which  were  being  fed  with  the  diseased  organs  of 
cattle  which  could  not  be  sold  in  the  market. 

Of  six  hundred  hens  examined  Ziirn  found  sixty-two  affected  with 
tuberculosis.  Besides  hens,  turkeys,  phejisants,  iiud  partridges  are 
occasionally  found  tuberculous.  Sibley  ||  found  thf  same  disease  in 
an  owl  which  had  been  brought  from  Africa  and  dii^d  after  a  con- 
finement of  several  months, 

"Whether  the  disease  is  ever  conveyed  from  one  bird  to  another  ia 
highly  problematical.  The  instances  citfd  above,  and  the  locality 
of  the  disease  (intestine.^  and  liver),  are  quite  sufficient  to  prove  that 
in  birds  the  d'sease  is  caused  bv  eating  material  containing  tubercle 
bacilli,  and  that  this  material  is  found  in  our  surroundings,  and 
oomes  from  man  or  the  higher  animals. 

TUBERCULOSIS  IN  CATTLE. 

This  is  unquestionably  the  most  important  phase  of  the  subject. 
The  disease  in  its  various  manifestations  has  been  known  for  many 
oenturies,  and  legislative  enactments  having  referenei.!  to  the  de- 
■traction  of  affected  animals  and  ft^rbiddinjf  the  use  of  the  flesh 
tiiereof  date  Car  back  into  tlio  Middle  Ayva,  Tlic  opinions  enter- 
tained regarding  the  nature  and  tlio  caui:;e  of  tlii^  malady  varied 
mnch  in  different  periods  and  very  markedly  inllnenced  the  laws 
'  reg:u]ations  in  vogue.     Tims  in  the  sixteenth  century  the  disease 

\  •Axch.  f.    pa't.  Anat..  cxn  (l«0).  JiM:  t Rcrufiil do.M.!*!. V(t. (,lR«l!mneie. 93. 

Jonni.  Conip-  Mc-d.  and  Surg.,  l^^-lf,  31?*.  SCom|.l.t«iid.  Soc.  LWogie(lSS5),  601, 

■~     -    :heZtsclir.£.Thiermed.,xC8-l),lj5.  |Loc-.  cit. 
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was  considered  identical  with,  syphilis  in  man.     In  consequence  of 

this  belief  very  stringent  laws  were  enacted,  which  made  the  de- 
strnction  of  tuberculous  cattle  compulsory.  In  the  eighteenth  cen- 
tury this  erroneous  conception  of  the  nature  of  the  disease  was 
abandoned  and  all  restrictions  a^^ainst  the  use  of  meat  were  removed 
Since  that  time,  however,  the  tide  of  opinion  lifts  ap^ain  turned  against 
this  disease.  The  particular  opinion  held  at  any  time  concerningthe 
nature  of  this  disease  usually  furnished  for  it  a  name.  There  are 
in  most  languages,  therefore,  a  large  number  of  peculiar  terms  which 
have  accumulated,  but  which  do  not  concern  us  here. 

The  cause  of  the  disease  in  cattle,  as  perhaps  in  all  other  species, 
may  be  considered  as  twofold  in  its  nature — the  tubercle  bacillus 
and  certain  i)redisposing  causes  which  prepare  the  way  for  it.  The 
ways  in  which  the  tubercle  bacillus  may  be  introduced  into  the  body 
are  various.  The  germs  may  enter  the  lungs  by  inhalation  or  they 
may  pass  into  the  body  with  the  food.  Thi^  frequency  with  which 
tuberculosis  is  found  localized  in  the  lungs  of  cattle  indicates  that 
they  are  in  many  instances  the  ])rimary  seat  of  the  disease.  The  milk 
of  diseased  cows  is  a  source  of  infection  for  sucking  calves.  Calves 
may  be  born  tuberculous.  In  such  cases  the  tubercle  bacillus  passes 
from  the  mother  to  the  fcetus  during  gestation.  Tuberculosis  has 
even  boon  found  in  foetuses  during  the  early  months  of  foetal  life. 
It  has  likewise  been  maintained  that  tuberculosis  may  be  communi- 
calod  from  one  animal  to  another  during  coition.  It  is  more  difficult 
to  uiiderstand  how  the  tubercle  bacilli  are  transmitted  from  one 
animal  to  another  in  stables  and  on  pastures,  since  there  is  little  if 
any  discharge  of  bacilli,  such  as  occurs  so  abundantly  in  human 
plitliisis  from  tlio  (lisea?od  lungs.  At  the  same  time  it  nas  been  fre- 
quently iioticed  tlifit  the  introduction  of  a  tuberculous  cow  was  fol- 
lowed by  tJie  infection  of  other  animals  in  the  same  stable. 

The  causrs  wliicli  may  be  considered  as  i)rL'(lisi)osing  are  varied  in 
character.  Unsanitarv  conditions,  sucli  as  overcrowding  in  poorly 
ventilated  and  ])oorly  iightcHl  stables,  and  ft.-eding  of  food  which  is 
not  nutritious,  are  not  insigiiilica:nt  in  lliis  rrsjfcct.  Conditions  which 
injure  the  lungs  are  favorable  to  tlic  development  of  tuberculosis. 
Among  th(.'se  are  the  inhahition  oP  dust  and  smoke,  and  all  condi- 
tions wln'ch  may  induce  chro?iic  inti'iinmatiou  of  thebronchial  tubes, 
v/llli  abunrlant  secn*tion  and  subsociunnt  pneumonia  (broncho-pneu- 
monia). Among  the  oth(T  caus(\s  wjiich  are  eaid  to  favor  tubercu- 
losis is  the  overpro(lu(;li()!i  of  mill:,  loo  many  births,  the  improvement 
of  stock  by  continual  inbixMrdinr^  and  the  consequent  inheritance  of 
coi'tain  constitutional  cli'ii-acters  oi'  ;i  di'bilitating  nature. 

Tlu\-;t^  pre«iis]»osiijg  causos  (l(-t»'rniiiie  to  a  great  extent  the  occur- 
rence of  tlie  <r.scas»'.  Tlius  anin:al:.  living  in  the  lowlands  are  more 
subject  to  this  dis(MSi>  IJian  tljo  nion-  robusl  vact-s  living  in  elevated 
niountaijious  region*^.  Similarly  animals  on  tiie  open  pasture  are  less 
susco])tiblo  than  stabled  animals.  T'lis  may,  howevi^r,  bedue  to  con- 
cojitration  o*:*  virus  in  the  stal »](.':■!.  'Vh'.'  di'^."a;M»  is  likewise  far  more 
conimouiu  cows  than  in  oxen,  owing  to  tlii'  :  (rain  which  bringing 
f<)rth  young  and  milking  subjucb  liio  l\']::aii  s.  .\niniaLs  subjected  to 
^jxci?)  i'ce'liiig,  su'-li  as  dairy  rows,  c<;w:;  in  dislil lories,  breweries, 
i\u*\  Oiiif-r  riaiiufa(*torics  having  ^vj'.rsh'  a\:'i!:il;!«'  as  f<.)od,  are  the  most 
sus'*i'j,'iMr  1o  ilie  (lis;ase.  1'lic  disl:i''u;  ion  y>?  tl:^'^'rculosis  in  gen- 
(•s'al  is  ;.!;■:* I  .-(Ai  ;  I'td  by  ciijuat*.'  ai'-]  olii-  r  n'.'(i'<;!'o]{.gical  factoids,  as 
Will  as  !;y  tiif  amount  of  ini\:cvi'.)n.  A:-  i\.-:;ar<ls  lJ:c  latter  it  is  well 
known  that  the  greatest  number  of  cases  occur  in  the  immediate  en- 
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ojnent  of  cities  where  vims  may  "be  regarded  most  abundant. 
disease  is  said  to  be  rare  in  northern  countries,  such  as  in  the 
h  of  Sweden  and  Norway,  on  the  Steppes  among  wild  herds,  on 
ida  Buch  OS  Sicily  and  Iceland. 

atistics  indicate  that  the  percentage  of  cattle  attacked  varies 
.tly.  From  tables  compiled  by  Goring  for  Bavaria,*  we  learn 
in  1877  and  1878  the  number  of  tuberculous  cattle  was  .16  per 
.,  or  about  16  head  in  every  10,000.  The  disease  was  distributed 
3cordance  with  age  and  sex  as  follows: 

000  steers r,.  S4 

000  oxen 1.30 

OOOoowB 2.ij0 

000  young  auimtils ijg 

000  calves 09 

ccording  to  age  the  disease  had  attacked  04  under  one  year,  or 
per  cent,  of  all  those  diseased;  328  from  one  to  three  years  old, 
0.81  l)er  cent,  of  all  those  dise^ed;  1,846  from  three  to  six  yeara 
or  37. 80  per  cent,  of  all  those  diseased;  2,445  over  six  years  old,  or 
7  per  cent,  of  all  those  diseased. 

:ati8tics  of  tuberculosis  among  cattle  slaughtered  in  the  larger 
ss  of  Germany,  collected  during  the  years  1879  and  1880,  give  a 
lentago  ranging  from  1.26  to  3.4  per  cent. 

1  Baden,  where  meat  inspection  is  regularly  practiced  in  all  the 
imunitics,  and  where  quarterly  reports  are  handed  in  to  the  dis- 
t  veterinarians,  it  was  found  that  there  were  but  8  tuberculous 
nals  in  l.U'.'O,  and  in  those  communities  where  chiefly  cows 
■e  slaughtereil  the  number  rose  to  15  in  1,000, 

jnoug  the  more  recent  statistics  carefully  compiled  at  the  places 
laughter,  the  following  may  find  a  place  here.  At  Gottmgen, 
■many,  out  of  1,784  head  of  cattle  slaughtered  from  April,  1880, 
^pril,  1887,  18,  or  about  1  per  cent.,  were  tuberculous.  Of  5,981 
res  only  one  was  tuberculous.  At  Munich,  during  ISSfi,  2.75  per 
t,  of  all  slaughtered  cattle  were  tuberculous.     At  Augsburg,  diir- 

the  ten  years  beginning  with  1877,  2.91  per  cent,  were  found  tu- 
Qolous.  la  Dresden,  during  1886,  1.6  percent,  of  the  a<lult  cattle 
.  .15  per  cent,  of  the  calves  were  affected  with  this  disease.  At 
AU  one  herd  contained  2G  ppr  cent,  of  tuberculous  animals.  In 
mberg,  during  1886,  3-3  out  of  11,255  oxeu,  or  about  .3  per  cent,, 
•e  tuberculous;  of  1,621  steers  2  were  diseased;  of  1,150  cows,  26, 
hlwut  2  per  cent.,  were  diseased.  In  France,  according  to  figures 
en  hy  Arloiutr.  tbcre  are,  on  the  average,  5  animals  tuberculous 
(Very  l,00u,  or  about  one-half  per  cent.  In  the  various  cities  of 
jice  the  figures  obtained  by  iiispectoi-s  at  the  abattoirs  vary  from 
I  to  14.5  i>er  l,0f>0,  tlie  observation  extending  over  a  jteriod  of  one 
Ito  years.     In  Belgium,  according  to  Van  Herison,  the  rate  is  4 

cent.  In  Holland  itvaiiea  from  4to  lO.Cpor  1,000.  InEugland, 
ording  to  Ci'jie,  it  varies  from  1  to  26per  cent.,  according  to  the 
Uity.f  At  C'lJiii'TibagL-n,  according  to  Bung,  during  IKf^B  the  rate 
I  6  per  cent. ;  I'tu-  t'ows  ali^ne  it  rose  to  16  i)er  cent.  In  the  -Vrgi'u- 
sBepablic,  according  to  Kvcu,  tuberculosis  seems  to  attack  t!io 
gmtly  imported  improved  sioek  (10  to  15  per  cent.),  while  it  is  com- 
atiVBly  rare  among  n.-Uives  (one-Iialf  jier  centi),t     In  Algiers,  ac- 

•Lydtin.^Vr.hiv.  f,  wLss.  n.  prakt7Tliifrlu>ilkunde, x  (ISM),  28, 

{Veterinarj- Jciim.ii,I»W),aSi», 
Bconeil  de  MiJd.  Vet.,  1380,603. 
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cording  to  Texier,*  the  disease  is  very  rare;  only  7  cases  (5 

1  old  oxen,  1  suckiiiG:  calf),  or  about  1  in  10,000,  were  found  in  Y4 

animals  slaughtered  in  1884  and  1886,  inclusive.^ 

In  our  own  country  cittlo  shiughtered  at  Baltimore  under  the  ai 
pices  of  the  Bureau  of  Animal  Industry  were  found  tuberculo      mi 
the  extent  of  fi»m  y+  to  ;>.}  per  cent. 

It  is  evident  tliat  statistics  obtained  from  slauc^htered  cattle  m 
necessarily  vary  greatly.  The  territory  from  which  cattle  are  oir 
tained  antl  the  teuiloiicy  to  send  unthrifty  animals  to  the  abattoir 
may  ai^tiQciallj'  raise  the  percentage  of  tuberculous  cattle,  especially 
in  our  large  cities.  It  is  m  the  vicinity  of  large  communities  where 
tlie  concentration  of  cows  for  dairy  pui-poses  bring  into  play  the  two 
factors  necessary  for  the  development  or  the  disease,  im|)ortation  and 
concentration  of  the  virus,  and  an  increased  predisposition,  owing  to 
an  unsanitary  environment  and  exhaustion  or  vitality,  that  we  should 
expect  to  find  the  highest  percentage  of  the  disease, 

CHARACTERS  OF  TJIE  LESIONS  IN  BOVINE    TUBERCULOSIS  AND  THEIB    DISTBIBUT 

IN  THE  V-.VRI0US  ORGANS  OP  THE  BODY. 

The  changes  v/hich  are  found  in  tuberculosis  are  limited  in  a  large 
number  of  cases  to  the  lungs  and  the  serous  membranes  \  of  the  thorax 
and  abdomen,  raihologista  have  therefore  called  the  lung  dise^ 
tuberculosis,  the  (liseas«^  of  the  serous  membranes  "  pearly  disease," 
Statistics  have  shown  that  in  about  one-half  the  cases  both  lungs  and 
serous  nieinbriine^s  are  diseased,  in  one-third  only  the  lungs,  and  in 
one-tifth  only  the  S'-rous  membranes.  At  tlie  same  time  the  lym- 
])haiic  glands  n^'ar  ilie  diseased  organs  are  usually  involved.  Other 
orgiiTis,  such  as  Iln.>  li  vi'r,  not  iiifreciucntly  contain  tubercles.  Though 
th'.'  (lisv:'>-e  \\\\\):  rrinuin  restricted  to  a  single  organ,  it  now  and  then 
is  fr>und  genera II/cmI,  alV^'cting  all  organs  of  the  body. 

In  the  lungs  the  rh.*;i!g»s  o].)served  vary  according  to  the  age  and 


ti:'sue.     Later  a  ciiaii.'j^e  goes  on  within  these  tubercles  bv  which  the 
cor/M-nls  b(.-;ronie   cheesy  and   I'aiLly  ealell'ed.     "When  those  tuber- 
cles arc^  suiiiclenlly  numerous  to  beeonu?  confluent,  larger  mass 
or  U'.ulules  ar(»  formed  which  may  uu'.Iergo  the  same  retrogressive 
cliangeo  of  cnseation  aiul  calcificalioji.     In  addition  to  the  tubeTC] 
in  tJK'  lung  ti.^suee;-!  i;iin  oihei'ehan'^^es  t;ike  |)la('e.     There  is  usuahy 
]>n*si  \\\  ].>r<.;nehilisv,iih  iiiaimiant  eatan-hul  .^eer.'tion.    This  plugs  up 
tlie  ::nj;;lUT  air  1ul)rs,  and  the  lung  ti.^.-ii"  su])]>lied  by  these  tubes 
v.'iljj  air  collapses.    Huii.-e.iu.'utiy  it  IvTomus  lii led  u])  with  yellowish, 
chivsy  maU(*r,  vrhich  gr.  i.;ly  di^leiuls  the  small  air  tubes  and  air 
A■e^■.icles  (l)rc."r.cho-i.neuiiLonia).     Tj:e  conui-ctivt*  tissue  betvreen  the 
lull,:;  lo!>nles,  aroU7id  tin*  tuht  rcles  aiid  around  Ihenirtubes,  becom 
tinc];».'ned  a:!(l  in«]ul•{l^  •!.     In  the  larynx  aia!  tlie  bronchi,  tuberclw 
m.-jy  vegt'tate  u])o:i  the  nmc  .us  memhiani\  a-id  ulcers  may  result 
from  llu  ir  breaking  down.     The  intiammatory  irritation  which  tha 

■[  Thcso  (•';!:>.;::■;...'  iJsM  v»-h)c1  h.  wrv  <]v  lir.'iti^  j.Histoni".'x  Ifniiig  of  Iho  large  bodr 
Ciixioi^.     ill  liM'  thorjix  iJit-srnjus im'nkliriim'(])U'un»Ui»v('vsthorihsanddiaphra 
us  N\ .  i!  it-^  tiiv  Vv  iiulv  liui;; Sill  rare.    In  tlie  ain-luiiien  ;i  sii:.ilar  inomlaniU'  (peritone 
I i IK'S  Uie  iiil'jriur  of  the  cavity  and  covers  the  tK>\vels,  livei",  splefrii,  etc. 


;rowtli  of  the  tnlwrcles  on  the  surface  of  the  lungs  arouses  gives 
IBP  to  adiiesion  of  the  lungs  to  the  ribs;  and  diaphragm.  Tiiis  jwllie- 
ion  is  sometimes  eo  firm  and  extensive  tliat  the  lungs  apjicar  gii>wn 
o  the  chest  wall.  Wten,  therefore,  the  lungs  in  advanced  sta^ircs  of 
he  disease  are  cut  open,  we  observe  largo  yellowish  ni;LS.5es  tVom 
me-quarter  to  three-(iuarters  of  an  incli  in  diameter,  of  a  very  lirni 
exture,  in  which  calcified,  gi-ittyjiarticles  arpimbeddoil  aiitl  \v-lii"fhi;ro 
nrroundedbyveryfirnibandsofcouncctiYo  tissue.  Tlipnoi.^lilioring 
asig  tissue,  when  collapsed  and  involved  in  bTonclio-pnoiinioiiia,  has 
he  color  and  consistency  of  pale-rad  flesh.  The  nir  tuhos,  iarijt'and 
<inall,  stand  out  prominently  on  the  cut  surface.  Tiiovi'.vi.H'iiiondi.'d 
vith  a  pasty,  yellowish,  cheoay  mass,  surrounded  r.nu  on\-el(!ped  in 
hick  mucus,  and  their  walls  greatly  thickened.  Tin;  larger  bronchi 
nay  be  sacculated,  owing  to  the  distension  iJi-oduccd  by\!io  cheesy 
sontents. 

The  disoase  usually  involves  the  bronchial  glands  which  are  ^itu- 
tted  on  the  trachea  and  bronchial  tubes  at  the  hifurciitii.iu.  The 
ihanges  in  the  glands  are  tho  same  as  those  going  on  in  tlui  In  iig  tis- 
lue,  and  they  frequently  reach  an  enormous  size. 

The  tubercle  formation  on  the  serous  luemliranes,  which  may  go 
sn  at  tho  same  time  with  the  lung  disease  or  independent  of  it.'  has 
been  called  '"pearly  disease"  on  account  of  the  peculiar  appearance 
of  the  tubercles.  These  begin  as  very  minute  grayisli  nodidos, 
irhich  give  the  originally  smooth,  lustrcjiis  membrane  a  rdughened 
appearance.  These  minute  tubei'cles  enlarge,  become  coiifluont,  and 
project  above  the  surface  of  the  memhi'ane  as  wartdike  mnsc.'^K  reach- 
tog  the  size  of  a  pea.  These  may  be  closely  eprinkii-d  over  the 
membrane  and  be  situated  on  the  lung  surfaces,  the  ribs,  ibu  dia- 
phragm, in  the  abdominal  cavity  on  the  walls,  and  on  the  omentum 
(caul).  But  they  may  grow  much  larger  audattaia  the  sizh  uf  hens' 
eg^.  The  manner  in  which  the  smaller  tubercles  gi-ou])  themselves 
into  a  mass  gives  the  latter  a  variety  of  shapes.  They  lilii^Avise  un- 
dergo retrogressive  changes.  The  center  partly  softens,  partly  cal- 
cifies into  a  grajnsh  mortar-like  mass,  and  when  cut  iitto  they  feel 
mitty.  Associated  with  the  formation  of  tubercles  on  the  jilenra 
{hose  glands  situated  back  of  tlie  luujjs  (posterior  mediastinal)  bc- 
oome  gi'eatly  enlarged  aud  the  center  chersy.  Tliey  may  conipn^sa 
the  oesophagus  and  interfere  with  swallowing.  The  siae  idlainedby 
these  tumoi'.s  aud  new  growths  is  well  inustrated  by  tliu  JV.ctliiat 
teken  together  they  not  infrequently  weigh  from  liO  to  ;-0  pound:;. 
^nie  bronchial  glands,  which  in  the  healthy  state  aro  not  a?  Hirgo  as 
llCffse-chestnuts.  iiave  been  found  to  attain  a  weight  of  over  Id  pounds. 
In  the  abdominal  cavity  tubercles  may  appear  in  the  liver.  Here 
iher  vary  in  size  from  a  pea  to  a  hen's  egg.  and  usually  K])jioar  on  tho 
■nrxace,  projecting  above  it  and  dipping  down  into  tiie  liver  Ithsuo. 
!nie  smaller  ones  are  finn,  smooth,  orlobulatod;  yellowisli,  gritiy  on 
■Bction:  thelargermaybosoftenedinto  a  yellowish  clu-esy  mass.  Tho 
'-Oiaan  may  become  enormously  enlarged  and  very  heavy,  tiiniilar 
:ttl£ercles  may  appear  in  the  spleen,  the  kidneys,  the  utt;rus,  luid  the 
'■twUcIes.    TheoVarios  are  occasionally  greatly  enlargfdby  tubercular 

The  lyini>hatic  glands  may  enlarge  on  account  of  tubeicujur  inlil- 
■*  m.     "This  is  true  of  the  glands  within  the  large  caviiios.  as  v,'ull 

ose  which  can  he  felt  under  tho  skin,  sncli  ai  ihcs  glands  found 

(the  joints  of  tiie  limbs,  under  tho  jaws,  along  the  neck,  etc,     Tho 
*—  ^B  of  the  thorax  have  already  been  mentioned  iu  this  respect. 
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Those  in  the  abdomen,  snch  as  the  mesenteric  glands,  those  i 
liver,  spleen,  and  kidneys  may  likewise  become  diseased. 

Tubercular  affection  of  ihe  intestines  seems  to  be  quite 
although  ulcers  of  the  large  intestine  have  been  observed.     Noai] 
may  also  form  under  the  serous  covering  of  the  intestines. 

"f he  brain  and  spinal  cord  are  occasionally  found  tuberculous. 
forty  cases,  Semmer  found  tuberculosis  of  the  brain  in  four.    I 
not  improbable  that,  owing  to  the  infrequency  of  exposing  the  b; 
and  sx)inal  cord,  tuberculosis  may  have  escaped  the  attention 
pathologists,  and  it  mav  be  that  it  is  not  so  uncommon  as  is  genera 
supposed.    The  tubercles  occur  on  the  membranes  of  tlie  brain 
well  as  in  the  substance  of  the  brain  itself.    They  project  into  i 
ventricles  as  masses  varying  in  size  from  a  pin's  head  to  a  hen's 
They  finally  lead  to  various  inflammatory  changes.     Johne  has  • 
served  numerous  small  tubercles  on  the  membranes  of  the  spinal  co 

Very  rarely  tuberculous  lesions  have  been  observed  in  the  bo] 
and  muscles  of  the  body. 

Tubercular  disease  of  the  udder  in  cows  has  received  cousidera 
attention  of  late  from  sanitarians,  owing  to  the  infection  of  the  m 
with  the  virus  of  tuberculosis.  According  to  those  who  have  gi^ 
this  subject  special  attention,  the  udder  becomes  swollen  uniforn 
and  quite  firm.  This  swelling,  which  is  painless,  frequently  atta< 
but  one  quarter,  more  rarely  two,  these  being  usually  the  hind  qu 
ters.  The  larger  milk  ducts  contain  yellowish  cheesv  particl 
which  are  many  tubercle  bacilli.  Later  on  larger  nodules  can  be  i 
within  the  udder,  which  undergo  the  various  changes  to  which  tul 
cles  are  subject.  The  udder  may  gi'ow  very  hard  to  the  touch  « 
becomc3  veiy  large,  weighing  in  sc)me  c:ises  up  to  40  pounds.  1 
milk,  at  first  normal,  becomes  thin  and  watery  pfvor  a  month  or 
and  is  mixed  with  flakes  and  nunierous  tubercle  bacilli. 

As  regards  the  frequency  of  the  tubercular  processes  in  the  diifer 
organs,  the  following  carefully  compiled  statistics  of  the  disease 
Bavaria  and  Baden  may  serve  as  a  guide: 


Bavaria:  Pen 

Tul)f*rculosi.s  of  lungs  and  serous  nieinbrauos 

TuU^rculoyis  of  lun^s  alone 

Tuberculosis  of  serous  nienihranes  alono  (pc^irly  disease.';. . .        '][] 

Tuberculosis  of  other  organs !!.... 

Badf'n: 

Tuberculosis  of  lunfcs  alone 

Tuberculosici  of  serous  membranes  alono [ 

lioth  combined !'.'.!! 

Ccneraliised  tuberculosis .".!!!". 

Tuberculosis  of  the  sexual  or^^ans  alone !!..!! 

SYMITOMS  OP  TUii:£UC'l  LO^•IS  IX  I'ATTLE. 

The  begimiiug  of  the  di?i\''>.se  usually  piissv--^  uimoticr-d,  iiitiMin 
as  il  is  very  slow  and  insidious  ai^d  riiroly  ciconipjuiiid  bv  lev 
When  the  lungs  are iuT'olvcMl  a  dull  sliovt  eor..:.;li  i--  r;t)li('(^i.  vdi 
may  later  on  become  prolonged,  convnl'^ivr,  and  viry  irouMosomc 
the  animal.  The  cough  is  luoi'o  iVrfjiu  iit  in  lli'^  nicniin:.;  {Li'lt^rmo 
ment  and  drinking.  Tlio  bivaihin;^^  va;i(;.<:  <'.d,y  ^/]u•u  niuch  of  i 
lung  tissue  is  diseaseci  is  it  labored  and  ai-compi«nird  Ijy  active  luo' 
ments  of  the  chest  and  nostrils.  Discluirire  fi'om  thvj  nosso  is  rare 
absent.  At  times,  however,  when  the  tuberclt\s  have  broken  do^ 
and  formed  in  the  lu'Qgs  cavities  containing  cheesy  masses,  or  wi 
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ihe  air  tubes  have  become  filled  witt  cheesy  and  mucoTia  masses, 
cougliing  vrill  dialocIgG  these  and  caiiso  thoir  discharge.  In  ad- 
vanced stages  the  breiith  may  have  a  disagreeable  odor.  Pressure 
on  the  chest  wall  may  give  rise  to  pain. 

The  general  effect  on  the  body  ia  at  first  slight.  In  fact,  animals 
may  remain  in  good  flesh  for  a  considerable  time.  Invariably,  as 
the  disease  progi'esses,  loss  of  flesh  and  appetite  and  paleness  of  the 
mucous  tnemhraiios  become  m:inifest.  These  are  accompanied  by  a 
gradual  diminution  of  the  milk  secretion.  The  debilitated  condition 
of  the  animal  is  also  manifested  by  a  staring  coat  and  a  tough,  dry, 
harsh  skin  (hide-lK)nnd) .  Digestive  disturbances  are  indicated  hy 
tympanites  or  distension  of  the  rumen  by  gas,  colic  and  diarrhea  al- 
ternating with  constipation.  The  animal  generally  dies  from  ex- 
haustion after  a  period  of  sickness  which  mav  last  months  and  years. 
Tuberculosis  in  tlio  abdominal  organs  is  often  si.gnalizefl  by  abor- 
tion ai^l  bj- ai>iiormal  sexual  manifestations.  When  the  brain  is 
inv<:>lv(j(l  the  disease  may  cause  convulsions,  unconsciousness.  ])aral- 
ysis,  as  well  as  peculiar  movementa  in  a  circle,  obli<iuo  position  of  the 
head,  etc.  Lydtin  quotes  the  following  description  of  the  disease  aa 
taken  from  a  Swiss  sanitary  order: 

A  dry.  short,  iiit(-iTu;>ted,  hoiirae  cout^h,  which  the  sick  .tiiiiiiikls  miuiifost  espe- 
ciallv  ill  tlicDiomintjcat  fcrdlnp; time, I'tiUinoreafb^raoiui-ivhnt  violent  excriion.  At 
first'th.'sieiiniitinlsniaylicfull-ljltioik-tl  atiillnyon  a  ri)n>idc-rable  amount  of  f, it  nhea 
■weUttil.  An  tht-<liReaMHiirop*!iseMtlipy  priiwthin  and  show  moreaiiO  more  titiiseaiv 
pearanci's  whiHi  indirate diBt'.iepU niitriiion,  KnchaKaHtarin;i;,luMi'r]('s.i.  dihlit-wk^ 
coat;  dirty,  toiise  t-kin,  vrliich  .ipttmra  very  [mlc  in  those  rcRioiia  titx  from  hair. 
The  tetiiptVattiro  of  tlieclnn  is  Lwlow  normal.  Tliokissof  fat  cauasBbinlciiixuf  llie 
eTea  in  tiicirsonlcels,  TIii'vamx-arawiiDnjiiit-in  wBt«randt)ipire\pic.«sIon  iHwoak, 
The  cr.iit;li  is  i^ore  frt'ijuent.  Imt  never  or  very  nuvly  aocomtNiniod  wiUi  diaeliaii^ 
The  boily  <nimiiiu«4  to  pmacijtto  stwi  w-iih  (Jpntr  of  Tooil  and  a  rotU  aiipctito,  so 
tlia.t  tlie'(|unni)ty  o(  milk  ii*  Kiaall.  At  times,  in  the  early  i>ta.<;eR  ol!  tlie  i!Li<i>ase,  still 
uiiire  in  tlie  liiicr  staet^,  the  dittt^ased  aIlimal^(  nianifoKt  coiiindi.>r,iMc  tendenicss 
when  i>n.si,nirc  U  aiijilied  to  the  front  or  the  aidc?a  of  tho  cli€St,  by  oiiUKliing,  moan- 
ing, etc.    Oftpn  ail  symiitums  are  wnnting  in  ejjite  of  tlie  existence  of  tlm'  disejise. 

Lydtin  also  quotes  at  length  a  descnption  o'f  the  abnormal  sexual 
desire  occasionally  observed  among  cows  when  affected  with  tliis 
disease. 

A  disease  so  varied  in  its  attack  upon  tlio  dift'eitut  organs  of  tho 
body  and  in  the  extent  of  the  disease  process  must  necessarily  lead 
to  mistakes  of  diagnosis.  It  has  been  confoundcti  with  the  later 
stagc-i!  of  plt;uro-pneuraoiiia,  with  pamsitic  diseases  of  the  brain,  tlio 
lungs,  and  intestines.  A  parasitic  disease  in  cattle,  (luito  common  in 
[  this  country,  which  is  accomiianicd  by  tubercles  xmder  the  mucous 
I  membrane  of  the  small  inleslines,  has  teen  mistaken  for  tuberculosis. 
The  tubercles  vary  in  si;:e  fnjin  mere  specks  to  jieas,  Tlio  larger 
I  ones  contain  a  cniinbling,  caseous  mass  of  a  dirt}'  f;rayish  color.  In 
many  of  them  the  worm  causing  the  tul>erclo  is  still  within,  and  may 
be  detected  under  iho  microscope  in  the  contents  of  tho  tubercle. 
The  absence  of  tuberculosis  of  llie  lungs,  plj>ura,  and  lymphatic  glands 
in  the  animal  is  a  pretty  certain  indication  that  tubei'cuk:sis  docs  not 
iziBt. 

Tuberculosis  does  not,  as  a  rule,  end  in  rocoveiy,  and  Irt^atmentia 
useless.  Preventive  measures  in  this  as  in  mo.'^t  othe;-  discuses  are 
tlie  only  reliable  ones.  They  consist  in  removing  mid  i,?ohiting  the 
CDspected  animals  and  in  destroying  them  when  thei'e  is  sufficient 
■riaeDce  that  tuberculosis  exists.  The  milk  of  such  aiiiiuids  should 
.  Bot  be  used  in  the  feeding  of  calves,  swine,  and  other  domesticated 
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animals.    Concerning  the  use  of  the  flesh  and  milk  for  hnmaxi  fo 
some  facts  will  be  given  farther  on.    The  carcasses  of  tuberctdo 
animals  sliould  be  ciref  uJly  buried,  or  burned  if  possible.     In  sliorii^ 
the  diseased  animals  and  their  remains  shonld  be  regarded  as  a 
menace  to  the  health  of  man  and  animals  and  treated  accordingly. 

BOVINE  TUBERCULOSIS  IN  ITS  RELATION  TO  THE  PUBLIC  HEALTH. 

Tuberculosis  being  restricted  more  or  less  to  thickly  settled  com- 
munities, and  causing  in  general  but  slight  losses  when  all  tlie  cattle  of 
a  country  are  taken  into  considoi'ation,  is  not  a  very  serious  matter  to 
the  owner  of  cattle  from  a  financial  point  of  view.  The  interest  which 
has  been  manifested  in  this  disease  is  due  to  quite  different  causes.  The 
identity  between  human  and  animal  tuberculosis,  combined  with  the 
extraordinary  mortality  of  human  beings  from  this  disease,  often 
amounting  from  10  to  14  j>cr  cent.,  has  raised  the  question  in  all 
civilized  countries  as  to  how  far  animal  and  especially  bovine  tuber- 
culosis was  to  blame  for  this  high  mortality.  The  medical  and  vet- 
erinary professions havo  approaclied  this  i)roblem with  equal  zeal,  and 
much  has  come  to  light  within  recent  years  which  enables  us  to  come 
to  some  coTjchisioii.  If  tlio  disease  is  transmitted  from  animals  to 
man  how  does  the  tiansuiission  take  place?  As  very  few  people 
come  in  direct  contact  with  t  u  berculous  cattle,  it  must  be  if  at  all  either 
through  the  meat  or  the  milk,  or  through  both,  that  the  virus  entci'S 
the  human  bod^^  The  quesliou  has  thus  narrowed  itself  down  to 
the  food  products  furui.sLiMl  by  cattle. 

Is  Jles/i  from  ttihtrculous  catllc  the  hearer  of  infeciion  ? — This 
question  has  boconu?  a  very  urgop.b  one  in  the  Old  World,  since  meat 
is  a  scarce  and  oxi)enL.^lv(?  article  of  i'ood.  It  is  argued  there  that 
if  it  can  bo  shown  that  in  the  ninjority  of  ca«es  of  tuberculosis  the 
muscular  system  is  f re(^  from  innction,  thoro  is  no  rea.son  why  the 
meat  should  not  bo  put  on  nalo  und<jr  otrtain  restrictions.  The 
question  may  bo  resolviid  into  two  divisions:  (1)  How  frequently 
does  the  dir^easo  invaun  Ihooo  parts  of  the  body  which  are  used  as 
food?  {"i)  Whon  the  disoas«.*  ])jv>c(^<s  is  manifestly  restricted  to  the 
internal  (n^gans  do  tubi'rclo  bacilli  circulato  in  tho  blood  and  lymph, 
and  can  tho}''  be  d(?tucti»d  in  tho  muscular  tissue-? 

(1)  Disease  of  tho  bon«?s  is  ]ict  nnkuoAvn,  although  very  rare.  Ac- 
cording to  AValloy  iL  cippcars  chieliyin  the  s].)0]igy  bones  of  the  head 
and  backbone  and  in  the  l<»ng  bon«3S  of  the  limbs.  Occasionally  the 
ends  of  the  bones,  wiioro  thoy  aro  covered  by  tho  synovial  membrane 
of  the  joints,  are  dotted  with  tul.»ercles.  The  muscular  system  itself 
is  very  rarely  the  scat  of  tubercular  de])osi is,  although  the  lymx")hatic 
glands  lying  near  and  among  the  muscles  may  be  not  infrequently 
diseased. 

(;2)  Whether  tub'crclo  bacilli  aj-e  found  in  inuscle  juii'O  index)endeut 
of  pvTiy  tubercular  deposits  is  a  question  which  must  I.jo  ai>proached 
experim(uitallj\  There  is  on  record  a  great  variety  of  opinion  on 
this  matter,  some  authorities  considoj-ing  all  fiesh  from  tuoerculons 
animals  unlit  for  food,  while  otihers  hold  a  c(mtrary  view.  Such 
opinions  are,  however,  worth  little  unless  backed  by  positive  evidence, 
such  as  is  alTorded  by  direct  inoculation  of  animals  susceptible  to 
tuberculosis.  The  diametrically  o]i]josite  views  of  the  older  author- 
ities are  due  partly  to  the  fact  that  thej'  fed  the  material  to  be 
tested  to  diflerent  species  of  animals,  some  of  which  are  now  kno^vn 
to  be  insusceptible  to  such  feeding,  partly  because  nothing  waa 
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EHQwn.  of  the  presence  or  alieence  of  the  tnbercle  'bacilli  in  the  ma- 
lerial  fed.  It  is  well  known  among  pathologists  to-day  that  there  is 
nucli  variatiou  in  this  reapect  Tuberculous  growths  may  contain 
Bioniiousinimbersof  bacilli  or  they  may  contain  but  very  few.  Their 
lumber  eeems  to  vary  with  the  age  oi  the  disease  process,  with  its 
ocatiou,  and  the  species  of  animals  from  which  the  tuberculous 
natter  13  obtained.  Moreover,  feeding  even  susceptible  animals  ia 
it  best  a  method  of  doubtful  utility,  upon  which  little  reliance  can 
)e  placed.  Tliere  are,  however,  a  few  experiments  on  record  which 
»an  be  considered  trustworthy,  inasmueli  as  thej"  vrere  made  according 
o  the  approved  method  of  injecting  the  suspected  material  directly 
nto  the  peritoneal  cavity  of  gTiiuea-pigs. 

Kastuer,*  under  the  direction  of  Bollinger,  inoculate<l  animals 
vith  the  juice  expressed  from  the  flesh  of  tuberculous  animnls.  Tlie 
lesh  of  twelve  cows  was  used  for  this  puriiose.  Sixteen  guinca-]>igs 
received  of  the  meat  juice  from  1  to  2  cubic  centiinete-s  each  into 
ihe  pei'itoneal  ca%-ity.     All  remained  healthy. 

N"ocardt  expressed  the  juice  of  the  heart  muscle  tal;ai  fmmtnbor- 
mlous  cattle  and  injected  from  10  to  30  droi;s  into  tlic^  purit'.itieal 
savity  of  guinea-pigs.  Eleven  cows  in  an  advanccil  s(;i;;e  of  con- 
lumption  ■svere  einployed  for  this  experiment.  I^uno  of  tLe  inucu- 
lateu  fp.xiuea-pigs  showed  signs  of  disease. 

SubVequently  hej  rejwated  tliis  experiment  with  ten  tuberculous 
sows.  The  juice  of  muscular  tissue  from  one  of  llie  thigh  muscles 
iras  exi>resscd  and  1  cubic  centimeter  injecto^l  into  this  ppritoueal 
savity  of  guinea-pigs,  four  being  used  for  each  ca,=e.  Of  the  forty 
>Tiirnn.I.s  tliiis  inoculated  only  one  became  tuborculoiis.  'J'heae  ex- 
perimeiit.s  led  Nocard  to  formulate  the  following  conclu&iony: 

(1)  The  flesh  of  tuberculous  animals  may  in  cei'tain  in;^tiin<.'es  pre- 
sent some  danger, 

(2)  But  it  is  very  exceptionally  dangerous. 

(3)  In  those  cases  in  which  it  is  dangerous  it  is  ahvays  so  in  a  very 
di^ht  degi'ee. 

But  all  experiments  are  not  equally  negative.  Ohanveau  jind 
Arloing  iuocidated  ten  guinea-pigs  with  the  juice  ex;i!-i:S!,i'd  from  t!io 
muscleij  of  a  diseased  ox.  Of  these  two  becanio  tiibercuious.  Six 
g:tiinea-pigs,  inoculated  with  the  meat  juice  from  another  case,  re- 
mained well.  Qaltier  obtained  five  posit  iv(!  results  out  oi'  twenty-two 
■eries  of  inoculations.  Arloing  concludes  from  thei-o  variou.i  observa- 
tions that  the  fleshof  one  out  of  every  ten  tuberculous  bovrndscimtiiiiis 
tobercle  bacilli  demonstrable  by  inoculation.;!  The  stage  of  tlio  dis- 
•Mise  no  doubt  determines  to  a  great  extent  the  presence  or  .".bseiicn 
[  tubercle  bacilli  in  the  muscular  tissue.  In  cases  fuc  miviHtccil 
J  may  be  more  abundant  and  hence  more  easily  detected.  Thus 
nTiail||  inoculated  guinea-pigs  fi-om the  flesh  juice "f  tduuitersuiis 
Srho  had  died  in  an  advanced  stage  of  tuberculosis.  I'oyiiive.rf.'i'.ilta 
a  obtained  in  every  case. 
ITie  iniilc  of  tuberculous  coiiis.— Concerning  the  infection?  nnturo 
(  milk  secreted  by  tuberculous  cows,  authorities  have  uiaveryally 
X  that  when  the  udder  itself  is  in  the  slighf«Bt  dvgivv  involved 
B  Tnilk  possesses  infectious  properties  and  is  therefore  ».';iiigerous. 

*MQnchener  mrd.  Wocliensclir.,  1889,  063. 
fRecueil  <le  Metlecine  vet.  annuxe,  18S5,  p.  40. 
1  ItecueU  de  Uid.  tH.,  1888,  p.  574. 
S  Congrts  pour  Tetude  de  la  hiberculose.  1883,  C-l. 
lUOnidwiietmed.  Wocbeoschi.,  l!jS9,  No.  40,  41. 
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Tuhoirlo  Lacilli  have  Lcni  fnmi*!  in  largo  numherg  in  the 
Xlih  \v\  ^ •  r  II 1 1  ( 1  r* r  sn. r-1 1  f ■  i TiM n i  ?- :  ^ i : ♦  •<  ■  ■ .  U n  1  i k o  o\V vv  fiiTections oi 
U(Mi  r.  ruiif-i'^Mi :'.>!.«  •>:*  :i:i.-.  'Wiy-.i  uo^->,  ii<..r  at  «.»'.u:o  change  the ap 
p* '.'.;•?,. '.'••'  £;Ti(i  'lit;  ^;i!;.li)y  tji*  lii,.'  ijiilk  .>:  vn-teJ.  Jj:ii!;^:  st ates that fw 
at  l<;*:t  ;i  r!i<.i!itii  iM"tt.i'  :1j"  'ii.-'.-.r-;-  lii-..^  ;iT»]i.','ii*t'(I  the  us  ilk  is  normal 
in  ai;].i':M\;!i-.'r  li-'i'i  i^i.'tV  I  >• '  ''< -I  .-.'.iiv:-^  1  i.!::!  .-'■.)M  witJ.Lr-Tjt  ar'')using  ths 
siispi^-i'  li  ('T  lliJ-  «>v.'iiir.  Ti:t •:•..•  i?f  tii< !'( ■:»!♦/ 1  *'i::-.:'.]-.-iMhio  danger  in- 
volve^ I  ill  lliira  (liM.'.-.'fH,  aii'l  lii*.'  :ii*c-<'i-.::ty  f«.)V  tin.'  c-iirofiil  inspection  rf 
dairy  rnws  s«  i  ir..--  VA^.tv.*  urir/iil  111:1:1  ovt-r  =."•/■  .10. 

Aiitl'.Mi'jt'i^-;  .^.i"':.  'i-.v'ovr-.  v.'-T  ''uiiv  :if:v*'"l  a.s  tM  vrlii.^ther  the  milk 
from  iii')ti'('ul",ii;-  cavj-  in  v/i;:-^]i  r},.-  uM'.  ri*-  .'ii«paii-iit]yiiot  invaded 
Ly  til"  di.-,-r{.'ii  -ji'.iiiiii  l;o  cmj::;:']*-!!'!  ^].[]]  :\'V  »iis  t.jr  not.  Some  are  in- 
ciinod  to  ]>.'tj«.\*v'  il';it  tin.-  ihili;  s...oi*"t«.''.i  i-y  i^oaltliy  uddci's  is  never 
inf f'cl iou.s  1  'V- m i  v.- 1 1. -n  t i ;■  •  in i : .; ;  < : :■  m1  n •  t  ^ m'OTti s  are  aii'oc ted :  that, 
in  ot]i»-r  v.-oni;-..  lh-:  iii!.  'V-li'  '..j«"1m  ai-o  rwv^Ay,  if  over,  s-oi;a  rated  from 
tlio  j«;>i',i!s  V,]  i.-:r  '  i  i.-y  ]■:  .111'.---.  :l::'i  tIk;  iH|r:..r  itself  must  bedis- 
oarrvMl  ])i\'(,v"  mil-  :■■''  5,.'f'lli  f;in  aj  :.■«•;; I' in  tlio  jjoilk.  Exi>orime: 
made  Aviih  :'.!'■  mi:!.  ....  1  i.Jn-rciii'r.ij.  covrs  iji  v.-liifdi  iImto  were  no m- 
^licati.-.ri:-:  'if  inn-.,.:'  i!:-.  ..>->  ;!■. >  ji(^t.  h.-ir  <i:jv.  liiis  vj.:«  ov\\  as  the  statis- 
tics to  r.'-  ::".\»  ii  ii*  '"V.'  v.iil  s!:')\v.  TnU-ri-^'  :-''.i:.ilii  Ijavo  been  found 
in  iIk- viii  -  f  1'  .'-i;;:::  i-r.v.-.  Nf^rir  au^'i^  I'iilrs,  jiriddo;  them  Xocard, 
.slili  !).  ii.-v-  1."i.i-  r...-  TiM'!'  is  •iL:-.-.i.-«:l  v/iif.^-i  tao  milk'^is  infected,  bnt 
tli;u.  il.u-  /!i ..  ;,.-■.;  «•■..•.■;.•  s  ..':•:•  j'.'ji^i*in.  IF*  v."' -vi/]- 1  Iris  ir.aybe,  thefi 
tlijit  thf  nd'i.'i-  i::.  \  ■!■  «ii;'-:. ■-■•'.!  /::.•!  t":i(-  f:i.:t'ii^^»  ir«:t  i^L-cog'nizahlcs 
ply  casts  .•us:*^  i'.ii  ■.:;;:  '-  ail  iv.il!:  i;'.'M  l.iooicnl'jiis  aiiinials.  Tniii 
tlri.:  :*ur.|.l(  it:J!  i"  :,'  I  .';;!:<;ur  i\  r.:.  :-:i;;ji  j.-znio  l•*x•^:■•nt  investigations 
ni;iy  '-•   !:•;■■.*  :^:  i^  .".:   :;    V'::.\-\    ]  .-r    •.!';;;:<■  ^ 

L'r;  !'•'■  ■!■'•  ;;  ■■■;■■'  ■" '  "'  'I  "  -  ""  "  ''''^■^■■'-  ■'■-  ^'■'(■*i»^ty  for  the  Promo- 
11-'.' ■'■■  .\  .:i-sM  .  .  !■;■.  .^■.  :.:•;  .  -  '  i  ■'!  hy  i^r.  A.  Peters,  made 
sf;!:i"  "\|.:-'.':i:i-  :  I •  •  ; ■  •'  '.  -■  •■-.-.i  .\i.  i'  (^t' 1  i.Lf  v ilk  from  tiihercTilc 
(;.'M\s  ::••■.'!:■';  ^  '  :■.•■.'!■;:.  i'  .;'■:•■''-■  ;:.'.•.  "in.*  milk  v,'as  examinea 
7.ii<-i''.'-'--|.'i'^-. ::"■.'  'i;  I  ■  :.i:  ■  :.'.  ■  -  '.'.W  «!i',r.o:v->1  fi'.tod  in  themilkof 
1f:ij  oii;  !-;'  '!:*;■■.:■■.  .  .^s/s.  (■:■  :.. .  ,  i*<.'ii*.  Ci;ini»a-])ig*s  also  were 
iiiocal.'iJi^'i  V  1'  '..■:■:•!::!■:!:■•:.■  s;v;  .:  .  'vs.  i!n:i  i'roni  llioniilkof  six 
of  1  ii«-.   ■.  <'i'  1  ■.'.■■  ;■   ■ '"..i::,.  1  .      ■  .1  ■;■■.!;•{  ii'-'  wfis  f;iircossful. 

liir  ':;li. •■■:..  :-.  ;;:•.!'■:■  i  ;<  i'":;  , ■■!'■.■  :":!■,  tl'-n.  ::!;i<"!i-' a  nrnnbor  of  ex- 
])rriMi'  '.'.r.-  :<'  II .;  i    ■■  ]i\:^  ■■i''.;  s  :  i"    ■  ''.i*  ;  t=i'  ;.■!:!■:  iToiri  tnberculonB 

catll".       ()['   I..-:  ?..y  (•;{    •:;,   !i    'V^:.   ;      i'   «=l('V*-!l   (.;5  ['■'i*  CO]lt.)  pTOduCCd 

tui»»']'fiil(;.,!s,  \!:.";)  ■  i;/\  ..  !  ;  .:.■  I ! '•  ;.c:'i:'-^;';!']^.t  of  j[:c"inea-pifrs  in 
(pri!il>i  •■  <■(■  I  1<;  ::  (;!■.;■:  r.:;;-.:;;^  ■•"  -..■.,  ;o  ^J,;  ]iint).  Of  five 
fows  i;i;;!i';  n;- :■:■'■..;(;■.;.  liM- 7'-.r!:  «i  ■■  wyv-i)-  i:i:.\!<'tious  ;  of  sixco^ 
mn.lv  r.o'-iV  t  si'  •:.:..■•...: 'ii  ;■;■;!<:■,  '■■,■.■■•:  ^v:\-  '  i^UvXiovs,  :  of  nine  COWS 
Hli;'-I:f  ly  : .."  ■••  ril  -u  ■.  i !:  •  ^i'  ^-.j  o  *.:  ii  -;  :•  s:  i-i<-i'."j  to  the  Inngs,  three 
;.i::i.\''  i'.i'.rt!  .|  i. ■■..:.     '  '..■\  ■=:  •]!■>:  =  (  i:i.v;?i  '  f  ::ri!k  woro  tho  tnber< 

'i'J!"'  I\:lli>-.-'::!  V I  -;■'  :"i::i'  ;;  s  i^flii ;■;(;  ;i  iui:<'ii  sn;;;ll;^r  percentage  of 
iiil"  "■  iic:  : 

>.';i";i'i  ■■  ■■:(;.:i:  .'  •.'  ;  ;:i:i  ::-,:=  ■ .  w'.  !■  -^illk  lV;.)i:i  rluvi-n  tuborculous 
«'uv,s.  '.  /  :;  .;■  '■.  :;.  •  M«  l.s.:;  i.i.«  1:  1  ■<  r  '.  i  .  :-.s.'d.  The  ^ninea-pig 
innc;j!..!  ii  !.:.ni  :i;j>  ]\\\\\  f:,  (iiis  ;:.:-ij;.;J  'Ii    [  »  t' i^'.-n oral i zed  tubercn* 

'•;:;.:'  in.;.  ;•:•':  i  .;■'  !:•■  .- ■•i.^:---::  civiiy  vm  r.t.l^T)its  from  ItoS 
ciiliir  ('«  lit  ill'.':-  :•;■:  i  s'  iiiii'^  f:';:.:  ;  vr:  ty-'/nr  i'.;ss'5  (jf  advanced  tuher- 

■j  Coii^-nL-*  i'oui'  TciUvlo  lio  i.'i  ll^A?reUl0^o,  l*aris,  18S9, 
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whicli  the  udder  appeari^d  uurmal.  Po^ili\  e  rcj^uU-s  wui-e 
rom  but  two  of  tlieeo  casea- 

ing  the  infoction  of  swine  with  milk  from  tuberculous  cat- 
owing  interestiug  statemeiit  is  worth  quoting  : 

pf  a  valuable  lierd  o(  cows,  fiuding  that  a  large  proporUon  of  them 
lious,  so  large  a  proportion  iiideod  ad  strongly  to  sut'^t  infection  by 
3  theehtds,  withdrew  hia  milk  from  the  market  and  UKcd  it,  unfortu- 
lit  bdliaj;,  for  fottening  his  pige.  of  wbicli  lie  itaa  a  large  number  and 
priik«  himself  not  leaa  than  on  Iub  cows.  The  result  boa  been  that  the 
Iniost  without  eaeeption.  been  affected  with  the  dleease  to  an  eitent 
sanitated  the  Blaughter  of  the  whole  stock.  Another  point  of  practical 
it  he  has  not  been  able  todincovernodulesorother  itioicationsof  local- 

iu  the  cuwg'  udders,  a  cimdition  stiU  held  I17  gome  to  be  necessary  to 
ilk  capalile  of  tronBinitting  the  disease.* 

rt  has  shown  that  it  is  ntorfi  dangerous  to  consume  the  milk 
cow  for  a  period  of  time  tliivu  to  take  the  mixed  milk  from 
aalfl.  Any  viniB  containfiJ  in  tho  milk  of  o:i(.'  cow  is  tlius 
luted,  and  the  few  bacilli  consumed  may  be  harmless, 
ea-pigs  inoculated  with  mixed  milk  generally  remained 
jcted  milk  lost  its  virulence  in  one  case  when  diluted  with 
I  of  water :  in  another  when  dUuted  with  fifty  parts  ;  in 
ar  the  milk  did  not  lose  its  infectious  properties  until  di- 
one  hundred  parts. 

arison  with  this  rather  feebly  infectious  character  of  milk 
itum  was  found  exceedingly  mfectious.  A  dilution  of  one 
louaand  times  did  uot  rob  it  of  its  infectious  character, 
■sitive  conclusion  could  bearrived  at  from  the  small  quantity 
3  now  on  hand  it  would  bo  to  throw  suspicion  both  upon 
3d  the  milk  of  tuberculous  cattle.  These  products  in  any 
may  be  free  from  infection  or  thcv  may  not  be.  As  Bol- 
flhown,  the  tendency  to  mix  the  milk  in  dairies  may  dilute 
on  proceeding  from  any  one  cow  so  much  as  wholly  to 
it,  provided  the  number  of  diseased  cows  is  proportionally 
.  Fortunately  we  have  at  our  command  a  ready  means 
n^  any  suspected  virus  in  the  milk.  Boiling  for  five  or 
■a  IS  sufficient.  Similarly  the  dangers  possibly  inherent  in 
vercome  by  the  heat  to  which  meat  is  usually  exposed  in 
.tion  for  the  table.  ■  This  appears  sometimes  insufficient 
it,  but  even  then  the  tubercle  bacilli  may  be  so  much  at- 
3  to  become  powerless  for  evil.  The  dangers  inherent  in 
reatest  for  children,  who  are  more  susceptible,  and  whose 
g  the  earlier  years  of  life  is  made  up  largely  of  milk. 


ation  of  the  various  governments  of  the  European  States 
jr  several  years  directed  to  this  subject  of  boviiio  tuber- 
5CConiit  of  its  bearing  upon  the  health  of  maiikini!.  Very 
et  been  done  in  the  form  of  legislation,  owinfj  to  tho  hith- 
led  or  incomplete  knowledge  on  tho  part  ot  recognized 
d  veterinary  authorities.  This,  however,  uo  longer  exists, 
3  a  strong  unanimous  sentiment  over  the  civilized  world 
king  mtist  be  done  to  keep  the  evil  in  check.  In  l!jS8  a 
•r  the  study  of  tuberculosis  was  held  in  Paris.  At  its  sns- 
lation  of  bovine  to  human  tuberculosis  formed  a  prominent 

icaJJooia&l,  1889,1,811.      f^'^'^l^eue^  ^ed-Wochenichr.,  1889, 13  L. 
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part  of  ilie  discussion.    It  likewise  was  the  important  topic  disei 
at  tlio  International  Veterinary  Congress  held  in  Brussels  in  le 
and  in  Paris  in  1889.    It  is  tlie  important  topic  in  all  societies  de- 
voted to  sanitation  and  public  health,  and  great  pressure  is  being  ex- 
erted through  these  bodies  as  well  as  in  the  memc^l  press  upon  the 
various  governments  to  take  hold  of  this  subject. 

In  France  the  veterinary  associations  have  long  since  demanded 
that  tuberculosis  be  classed  with  the  contagious  diseases  of  animals. 
This  was  done  by  a  decree  dated  July  ^8, 18a8.  The  ministerial  order 
of  the  same  date  contains  the  following  j^roscriptions  : 

Art.  9.  AVlion  the  existonce  of  tuberculosis  has  been  established  in  cattle,  the  pre- 
fect issues  an  order  placing  these  animals  under  tiio  care  of  a  sanitary  veterinanan. 

AitT.  10.  Every  animal  known  to  he  tuberculous  is  isolated  and  sequestrated. 
The  animal  can  only  be  moved  for  shiughter.  The  killing  is  done  in  the  preaeooe 
of  the  veterinarian  who  is  to  make  the  autopsy,  and  send  to  the  prefect  the  pro- 
tocol within  live  days  after  the  autopsy. 

Art.  11.  The  tlesli  of  tuberculous  animals  is  exclud(?d  from  consumption  (1) 
when  the  lesioiuj  are  generalized,  i.  e.,  not  con  lined  exclusively  to  the  internal 
organs  and  their  lympliatic ganglia;  (2)  when  tlie  lesions,  although  localized,  have 
invaded  the  greater  part  of  a  single  organ,  or  manifest  themselves  by  an  eruption 
on  the  walls  of  the  chest  or  abdomen.  This  me<it,  excluded  from  consumption,  as 
wctU  as  the  tuberculous  organs,  can  not  be  used  to  feed  animals,  but  must  be  de* 
fitroyed. 

Art.  12.  Utilization  of  the  hides  is  only  permitted  after  disinfection. 

These  regulations,  according  to  Vallin,  will  at  least  prevent  the 
slauglitor  of  all  consumi^tive  cattle  in  private  places  beyond  reach 
of  all  control,  and  tlie  transformation  of  the  flesh  into  "  foreign ** 
meat,  snnig;;led  into  the  markets  of  the  cities.  It  will  also  prevent 
the  movement  of  such  eattte  into  the  markets  to  be  sold,  after  many 
stables  in  whicli  the  animals  have  lodged  have  been  soiled  and  in- 
fected by  them. 

In  England'''  the  diseases  of  tuberculosis  and  pleuro-pneiimonia 
among  cattle  were  relVm^d  to  a  departmental  committee,  wlio  sat 
during  April,  May,  and  June,  of  1SS8.  A  considerable  number  of 
witnesses  were  examined.  Some  of  the  recommendations  of  the 
committee  are  as  follows: 

Lopci-^l''^tion  diuctod  to  the  protection  of  cattle  from  tuherculosis  should,  at  the 
Scaiiie  tinu»,  include  such  measures  :is  will  also  prevent  its  commuiiication  to  man. 

In  the  lirrit  place,  the  question  of  curative  treat m<'nt  may  l)e  dismissed  in  a  few 
words,  exce[»t  in  those  cases  (almost  enlirely  contined  to  the  human  l)eing)  where  it 
is  only  h)cally  manifested,  and  in  which,  consequently,  its  foci  can  be  excised  and 
refuoved  by  surgical  treatment. 

This  being  so,  it  is  evident  that  legislation  must  follow  two  linos  of — 

A.  Prevention. 

B.  KvUiyation. 

A.  Preventive  inexjuures. — These  should  include  provisions  for  improved  JiygieM 
of  cnHlc  fihrds^  etc.  (cqH'cially  in  tlie  direction  of  pruvidinjjj  prop(?r  ventilation,  pure 
water  supi^ly,  and  au(»(juate  disinfection  of  stalls,  etc.,  wherein  tubercular  antmab 
have  been  kept).  This  has  been  ])ai-tly  met  in  the  Dairy  and  ^lilk  Shops  Order,  but 
its  administration  by  the  local  healtii  authoriti«:^s  is  at  present  imperfect,  and  we 
would  sujc:2:t'Rt  that  it  sliouid  bo  much  more  stringently  enforced,  and  that  veter- 
inary ins;iectc»rs  shouM  be  given  more  extende<l  powers  of  entry  into  all  places 
where  animals  are  kept. 

Improvement  in  the  hygienic  surrouTidings  of  animals  should  include  isolation  o( 
all  siiypec-tcd  cases,  precautions  againnt  the  llesh  or  milk  of  <lisease<l  aiilniala  being 
given  as  food  to  others,  e.  q.,  to  pigs,  fowls,  etc.,  and  <*are  that  fodder,  litter,  ama 
water  should  not  be  taken  from  one  aiiiniid  or  stall  to  be  given  to  anotlier. 

Our  attent  ion  has  been  dra^^m  to  the  f reijuency  with  which  aninialn,  obvioiudy 
diseased,  sometimes  even  in  the  last  stage  of  the  malady,  are  sold  in  open  market 

Although  in  Kiij^land  and  Ireland,  under  the  provisioiis  of  the  nuisance  removal 

*  Annual  Report,  Agricultural  Department,  for  1888. 


committee's  report.  Meanwliile  the  question  of  what  to  do  with 
fleeh  from  tuberculous  cattle  is  in  a  very  unsettled  condition. 
ea  are  constantly  coming  up  for  decision  before  the  ma^strates. 
166  decisions  are  not  uniform,  however.  Thus,  in  Beliast*  one 
ge  ordered  the  destruction  of  the  carcasses;  two  others  sitting 
aral  weeks  later  refused  to  give  an  order  for  the  destruction  of 
>  carcasses  which  were  clearly  shown  to  have  been  diseased  with 
erculosis. 

lie  British  Medical  Journal,  in  commenting  on  this  condition  of 
3igs,  says: 

list  we  want  and  what  the  medical  profession  must  fight  for  is  a  definite  sys- 
jof  oontrol,  placed  in  the  hands  of  uioroughly  qualified,  inspectors  who  shall 
I  foil  power  to  condemn  without  appeal  and  destroy  all  meat  that  they  may 
unfit  for  human  food. 


B 'iihe  German  Empire  bovine  tuberculosis  has  not,  up  to  the 
Mit  idme.  been  included  amoner  those  animal  Dlasrues  upon  which 
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ami  oxteit.  In  consequenco  of  numerous  lu'titio^ip  trom  all  parts  of 
tlic  Enp>irc,  expressing  tlio  \\\A\  tluit  ^rinieiiiini;  bo  done  to  check  the 
sproa^l  of  bovine  tuberculosis,  tlie  CluuKHjllor  of    the  Empire,  on 


of  cjises  oc  tuberculosis  in  slaughtered  cattle,  as  dotertnined  in  public 
and  private  abiittoirs  by  tlip  in(\'it  inspectors,  as  well  as  the  total 
number  of  cattle  slauglilei'rd :  (//)  the  number  of  cases  of  tubercu- 
losis in  living  animals  as  determined  at  markets,  m  dairies,  etc.,  as 


_^    ;usp  ,  ,,  ,^ ^_..™ 

in  dett-rnuning  the  loUowing  points  in  addition  to  those  already  men- 
tioned : 

{a)  Till*  st'x  (bulls,  oxen,  cows,  hoiferrf,  and  calves  under  six  weeks  of  age). 

(6)  TJu*  ago  (six  v>. .  !:s  to  oni*  year  ;  one  to  tliree  years  ;  tliree  to  six  j*ears;  otci 

six  yearsi). 

(n  The  race  or  l.rofil. 

('/i  The  soiircv  of  the  <MUle.  with  stat^-ment  whetlier  the  business  is  chiefly  in 

pa^tiiriri^  or  .sirJ.Iii.'^'  iln-sn. 

\_*')  T!j'.-  •kk\\  «)f  tin-  'li-;;.-:!- ;  external  (n»](li  r),  int'Tiial  (only  in  slanghtorod  cattle), 
und»*r  th<?  J'l.llowiii;;;  h'-a*is  : 

AMVi-iion  oL  o»iiy  om- nrcaii  wit li  the  relalt'd  Bennis  membrane  and  lymphatic 
glands. 

K:;U'ii^  ii/.i  upoii  :.'  v.jal  ur  \\\\  (*r^^i!ls  of  tiie  Ixuly  cavity. 

K.\t«'n>;(t]»  i.i'.'j  sfv.  Ill  I  <*.ivitit's  ()f  tin.;  ho.ly. 

K\ij-l(  :'  ".  <■'■  tiil)"rolf^-;  im  iM'it. 

(;i'1,i'1mIi/«»i:  till-  r-'U-'  -is. 

(/(  Til..'  'jualiiy  <  I"  \\\\\  \\\k\\\  J';\Mr.  till  n  mi  In',  w  animals  (fii-st,  second,  and  third 
gnuli". 

<f/)  '111'.' vo'- "i:i;r.-y  jmliii'  r  ••;m1;'!  ion.--,  u:.  I.)  t.lii'  ili^noi-iLion  of  the  meat  of  tuber 

To  th'.o  answer  <  iiKjy  W  MVju'nded  ^oii-'ral  information  concerning  the  distribu- 
tion of  tuh»  ri'ulo-:..,  ]i.-:-«'«.li:y,  r-<mtai,'i<)n,  etc. 

In  ri'spoiu-.;.'  1 :)  1 11  is  circular  the  ;.vovi'rnmonts  of  the  various  States 
is.>iiod  iiisinirlioiis  to  tlir  v;ii'i..)ns  fU'p.-irlincnt  oiiicials,  vet(.»rinft,rians, 
ami  ]nr;;l  i:;.-i ).■;':. f»rs,  mi';. jdyiiig  in  l.i'.iibi'c.l  uy\'\\\  tlie  questions  form- 
nlah'il  ill  t)i''  rir'-iilar.  Tlii-i*  v>'-*ri'  i  ii-.'d  at  dillVivnt  times  during 
tin*  yi'ar  l><^-^,  .-tsid  tiic  •■;:.■:■  is!  ic-  v,=  i-  to  ^'ovi-:- r  mo  y«.'ar  from  tlie  time 
tli'-y  wo:-.'  L,--ui!.  Tlio  ro-ii;!.-  (,f  ^i:-:  v  ;:i.,:;ii-:">;  will  of  course  not 
b-.'  ina'!'^  know::  ;'..'••  :;.oii.  ;-.-|^..  .  ']''i;ii  1 1;,  y  \\ill,  h<)wover  lead  to 
stri;-r?:--  ni-a^iir.  -  '(^ -v  :::o  s:;^:.i'.  ■  ;-.u«)i"  W  ^  '";;^-v.Mj.oan»l  the  '"-reater 

l)r();oo^  io^l  i).'    j;:iii!;::i    :■.  ;^I:  i:   '  JM  :■■•  X  ,111    1  )0  1 : 1  I !,'  «  L:  )M  bt.  ^ 
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DIVISION  OF  GAllDENS  AND  GROUNDS. 


Bir:  I  have  the  honor  to  submit  the  following  report  on  raattors 
«rtainiii^  to  the  operations  of  this  division. 

The  number  of  plants  sent  out  during  tho  year  .igPjTugafcd  a  lit- 
le  over  45,000;  these  ivere  liiostly  jilants  liaving  luutv  or  less  of 
conomic  value,  in  coniraflisliiictioii  from  thosii  cuitivated  for  their 
.rnamental  qualities.  Tlie  bulk  of  those  dii^iributed  consistod  of 
•rapes,  both  foroiffn  and  iiutivo  varieties,  olives,  btrawbcri-ics,  rasp- 
lerries,  Jajmn  persimmouK,  iigs,  dates,  camphor,  ti'a,  pinoiiiiplos, 
□angoes,  vanilla,  oranges,  lemons,  guavas,  etc. 

The  plants  are  distriljiited  mainly  by  mail ;  thev  are  carefully 
lacked  ill  damp  mo^s,  covered  with  oiled  paper,  then  with  strong 
WTappiug  paper  si'curely  fusfened,  and,  if  not  detained  in  transit, 
■eacli  any  part  of  the  Unitot)  Stiites  in  good  condition. 

GRAPES — MII.de  W, 

In  some  of  the  earlier  reports  of  tliis  Dopartmont  much  attention 
was  given  to  gnipe  mildew,  iis  causes  and  prevention,  withpractic.il 
ieductioiis  baseauiion  lixte'ndud  observai i' in«  on  the  t:ub.jrci. 

In  tho  report  for  li^'-'-S,  mildew  u  cliaracleriiic'd  as  "thf  givat  ob- 
stacle in  the  way  of  e-itoiided  graiie  culture."  and  a  summary  of  some 
points  is  made  (is  i'oUows: 

lbs  Pt'ronoi^ixira,  or  mildew,  which  &Ua(:k.i  the  leaves  on  ilieir  under  eurfare,  ia 
■icouragi.fi  liy  the  atiiKi»i>liei'iiaI  ccnditio&s  nccomiKuivir^  dull,  tlowly  wtvilhtT, 
with  occnsl'inal  show^-rs:  or  when  Iicavy  Auw*  a.n-  di'ixisatKl  in  i>(>hiti<iiis  wliert>  the 
nys  of  the  Bun  can  n')t  pnnetrate,  or  at  Icaet  wluiv  tin*  uioibitare  can  not  readily 
bs  eT'aporate<l.  TItal.  bo  tar  as  is  known,  noj«culinr  cum^iuilutiuf  stiilor  modeitf 
■oO  culture  has  any  influence  in  its  jireTenlion.  Tliat.  mo  far  asisknov/nno  m<Hle 
of  pruning  or  training;,  except  SO  far  OS  they  d,'^jp  with  the  nest  iKtntfn^iijli,  lias 
■t^  effect  in  wardin;:oS  tho  disease.  That  fheliiir  and  protect  inn  by  covcri'd  tn>l- 
ItaaB^  or  maiisefl  of  toliago,  will  greatly  modify  if  not  euiitcly  prcv.'ul  injury  frum 

The  distinguishing  peculiarity  of  a  g<iod  grape  climate  !.«.  prima^ 
iBy,  that  of  an  entir.e  absence  of  mildew  en  the  fiilia;,'c.  The  prc^s- 
enceof  wat.^r  or  moist  un^  on  live  l.-avrs  ;;!l;l:l■^'s^^ary  l';vtin'exti,:ision 
of  mildiw.  tlierolore  the  best  giuj^i-  climates  tntiiis'couii'.ry  arc  those 
(rf  greati-i-i  immunity  from  deiv.;, 

A  covered  gr-ijie  irellis  was  describeil  in  the  Patent  0(\Ui:  report 
tor  18«1.  A  tullis  t^imihsi-  to  tl:.'-t  de.-:cribifl  was  crecti^d  in  the  giirdi-n 
of  this  D; 'raitnieiit  in  tho  r^p/ing  of  I'-'-j,  Thv  grajio  vini,s  m\)wu 
on  this  tr-.'!!;-;  v-t-reenrirely  l'iV'elr'ii;i  mildew  on  Ibj  k'j;vi-s 
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vents  condensation  of  atmospheric  moistnre  on  tlie 
checking,  to  a  certain  extent,  the  predisposing  cause  or  nmaew. 

In  experimenting  with  regintering  thermometers  it  was  found  1^ 
during  clear,  still  nights  of  July,  an  exposed  thermometer,  proj 
ing  four  feet  from  the  covered  trellis,  would  mark  from  C  to  10  deai 
lower  than  would  a  thermometer  fastened  to  the  trellis;  tiie  i 
being  thus  kept  warmer  and  dryer  on  the  protected  plants,  m 
was  in  reality  prevented.  It  was  also  found  that  the  fruit  rip« 
on  protected  vines  some  time  before  that  on  vines  not  protected. 

It  would  therefore  appear  that  the  best  grape  climates  or  locali 
would  be  those  where  dews  were  light  or  altogether  absent  8 
localities  can  be  found. '  Indeed,  it  may  be  observed  that  when 
native  grape  culture  has  become  popular  and  extensive,  it  is  in  Ic 
ities  where  exemption  from  heavy  or  frequent  dews  prevaU.  T 
localities  may  be  found  either  surroundea  by  large  bodies  of  v 
or  on  hill-siaes  at  certain  elevations. 

The  influence  of  large  bodies  of  water  in  ameliorating  climat 
well  authenticatcjd,  and  is  often  turned  to  practical  advautag 
fruit  culture.  Bri(»fly  stated,  the  water  accumulates  heat  as  v 
weather  prevails,  which  is  radiated  at  night,  and  its  influence  ia 
on  vegetation  in  islands,  which  may  occur  as  well  for  a  coe 
able  distance  inland  from  the  margin  of  the  water.  The  pres 
of  this  stratum  of  air  is  evidenced  by  the  absence  of  li^fit  t 
during  late  fall,  and  the  freshness  of  vegetation  as  tar  as 
heatea  atmosphere  extends,  while  immediately  beyond  its  ini 
a  wintry  aspect  prevails. 

In  this  case  the  cause  of  exemption  from  cold  also  prevents 
formation  of  dew,  aiid  is  so  far  favorable  to  the  healthy  gr( 
and  freedom  from  mildew  of  the  grape. 

Again,  in  districts  wlioro  hills  and  valleys  arc  closely  and  distil 
defined,  tliero  are,  at  certain  elevations  on  the  hill-sides,  a  zo: 
belt  where  dews  are  not  known  and  where  frosts  are  modified, 
widtli  of  this  belt  varies  accordin.tj:  to  the  decree  of  cold  and,  to: 
extent,  conliguniliou  of  sni'lV.co,  but  it  exists  in  all  countries  tba 
traversed  by  high  mountaiijs  and  doop  valleys.  Several  years 
wlien  colloc'tin<^  d.-it.-i  on  tliis  subject,  a  correspondent  in  jU 
County,  N.  C,  wrote  as  follows  : 

Tlie  frost  lino  is  nr>t  ponnancnlly  fix(Ml  at  Jiiiy  particular  height  on  a  rac 
but  takes  a  }i».u:lior  or  lower  raii;j:e  i;erunlin;;  to  the  <le;^n!e  of  frost  lliat  proau 
within  the  spa<-e  of  eleven  years  iis  i.naxiiDiim  liei<j:ht  has  lxH?n  300,  and  its 
Dium  height  1 'J.")  feet,  verti(  mI.  A;;(>:'.iit  I'.k-;.  asc<'i1aiiiO(l  is,  that  there  is  nc 
dew  line  ou  our  nionn'ain  :-iJ«'s.  hut  that  il  ^^radually  ahate^s  as  you  ascend, ; 
the  hei;:cht  of  oOO  i\-<.*t  cl'e  uvw  is  ico  lijilit  to  produce  either  rot  in  the  l.-erry 
gi'ajx^vine  <»r  mildew  on  its  Icnvcs.  Ih  lu.e  w<»  understand  why  tlie  tli;?rraal  s 
botii  war-n  and  dry;  I  will  iiot  venture  to  say  that  the  grapo  will  never  rot' 
the  limits  oL'  ll»:-.t  ;:.,ne,  hnt  I  crin  say  Ih-it  ihe  Catawba  grape  is  altogether  u 
ble  when  planted  in  our  low  valijys,  but  where  the  vines  are  growing  on  the 
of  tiie  nioiifiiiiiv".  tlicy  h;rv«^  n^.i  iiiil.-d  to  ri]>en  tlu'ir  fruit  for  more  than 
years,  whether  t!:e  ^ ca.-nn  v/a;?  w.-.  *  r  dry.  Il  is  a  fact  thyt  all  attempts  to  cu 
th(?  grape  iii  our  l-iw  danii>  M'.il.-v.s  h.:\M}  u'.'.rrly  failed,  the  plant -i  iuvariahly 
destroyed  by  mildew  on  ihr  havr  \  whilo  tin*  few  vines  tliaL  giviw  upon  tlu 
fanns  lying  hi^h  upon  Iho  mo:ii'.lain  sid.s  liave  ever  matured  their  fruit 
greatest  perfeelion. 

In  view  of  1he-r  fjirts,  I  s.iy  confidently  that  any  well-conducted  elTort  at 
cult  \n*e  will  su.'fi.':'!^  v.iwih;'.-  ii  l;e  M.-.-m  the  sloix.-s  of  our  Aljegh:jnieLs  or  U]: 
mounuiin  .sid  ..-.s  ui.m  :I:i;-L  t!;^'  valleys  oi  !:mr»  nortiu-rn  Stales,  and  all  that  is  re 
to  insuK;  success  is  to  a  ^'-'-rtaiii  Vvlierotliis  v/mlmu  belt  is,  audio  plant  the  vine 
its  limits. 

In  the  report  of  the  Department  for  1867  mention  is  made  c 
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KsnccesR  in  prftpe  ouHm-e  in  the  region  near  Hammoiid8port> 
Eben  County,  JT.  Y.  Here  tbo  Catawba  and  othpr  late  grapes  ma- 
R  aiiii  reach  remarkable  porfLrLiim,  takini,'  the  Irilifnde  into  con- 
nstioa.  These  vineyards  are  mostly  on  hill-sides  extending  for 
mai.  hundred  feet  above  the  valley  and  surface  of  Keuka  Lake. 
10  soil  is  a  drift  formation,  and  the  surface  is  thickly  covered  with 
W  ahale.  The  marked  adaptability  of  this  locality  for  grape  cul- 
nmay  be  attributed  to  its  elevation  and  nature  of  the  soil.  The 
oerri  elevation  of  the  land  prevents  the  deposition  of  heavy  dews, 
d  u  it  is  supplemented  by  the  beat  absorbed  during  the  day  by 
sabonnding  stony  surfaces  mildew  is  unknown,  and  the  growth 
soeeds  unchecked  until  it  is  arrested  by  frost.  There  is  a  happy 
mbination  of  favorable  conditions;  the  soil  is  of  a  character  that 
rarea  ahealthy  but  not  an  over-luxuriant  growth;  the  young  shoots 
aunence  to  mature  at  an  early  period  during  the  summer,  and  when 
Jy  cease  to  lengthen  they  are  brown  and  hard  up  to  their  extreme 
inta.  Then  the  fruit  is  fully  rijMined  and  the  quality  is  of  the  best, 
•  thoroughly  ripened  grapes  can  not  be  gathered  from  immature 
swths. 

[  c<mBider  this  matter  of  selecting  good  grape-growing  localities  as 
ibe  greatest  importance  at  the  present  time.  In  all  localities  where 
Wew  prevails  successful  grape  culture  can  not  be  realized  without 
utant  vigilance  in  the  application  of  correctives  and  preventives, 
i  even  these  can  not  always  be  depended  upon.  Failures  will  oc- 
r  under  the  best  management  where  the  environments  are  iuimical 
beet  success,  and  in  no  event-can  an  impei'f  ect  climate  compare  with 
■erfect  one.  In  view  of  the  fact  that  perfect  localities  Tor  grape 
tare  can  be  selected  under  climatic  conditions  of  the  most  favora- 
character  for  the  protection  of  the  best  vines,  the  subject  can  not 
too  strongly  urged  for  the  consideration  of  cultivators  of  the  grape. 

WELL-BIPENED  WOOD. 

llie  is  a  technical  phrase  much  used  by  fruit-growers  to  indicate 
worable  condition  in  fruit-bearing  plants,  and  as  indicating  the 

is  of  success  for  fruit  production  and  healthy  vitality  of  the 
nt  No  plant  can  long  remain  in  a  state  of  health  if  placed 
lu  conditions  where  its  yearly  growths  do  not  mature,  and  it  can 
ibfl  too  vividly  impressed  upon  the  mind  of  the  cultivator  of 
its  that  full  and  complete  maturity  of  the  seasonal  growths  of 
ireeB.and  plant-s  ia  the  foundation  of  success.  Without  it,  so  far 
bolt  production  is  concerned,  failure  is  inevitable. 
Hu  amount  of  cold  which  plants  can  endure  \yithout  injury  de- 
dl  greatly  upon  the  degree  of  maturity  of  their  growths.  Too 
A  importance  cannot  be  placed  upon  the  recognition  of  the  fact 
^whatever  tends  to  render  plant  tissue  moist  increases  the  sus- 
Hbility  of  the  plant  to  injury  from  cold,  and  whatever  tends  to 
hoe  humidity  and  hasten  the  conversion  of  fluid-matter  into 
ny  fiber  increases  its  power  of  resisting  cold,  and  it  is  clearly 
Im  the  province  of  the  cultivator  to  largely  control  this  power 
mce  in  plants  so  far  that  failures  or  successes  will  in  many 

md  upon  his  perception  of  the  application  of  principles 

t  vegetable  growth, 

1  be  no  easy  task  to  determine  how  much  of  the  disap 
\  and  failures  in  fruit  culture  are  due  to  luxuriant  late 
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growths  which  have  been  struck  by  cold,  and  growth  ara 

lorfi  reaching  maturity. 

Tlie  amount  of  cold  that  plants  can  resist  without  being  h 
can  not  be  definitely  answered,  because  a  plant  will  sometimeB  n 
destroyed  by  a  degree  of  cold  that  it  previously  encoimtered  without 
harm. "  This  simply  shows  that  the  resisting  x)owers  of  plants 
not  constant,  but  that  they  are  dependent  ux)on  the  condition 
growtli  with  reference  to  its  maturity. 

Future  investigation  will  undoubtedly  determine  that  most  of  tb 
so-called  diseases  of  plants  originate  irom  injuries  received  fi 
sudden  checks  to  growth,  and  it  will  likely  be  found  that  the  i    m 
although  ultimately  fatal,  may  linger  for  long  periods  before 
termination,  and  observation  nas  led  to  the  conviction  that  sucb 
stances  are  by  no  means  rare. 

It  may  often  be  observed  that  in  an  orchard  or  plantation  of  twfli 
of  any  kind  individual  plants  will  suffer  and  snow  disease  vhib 
closely  neighboring  plants  remain  in  perfect  health.  In  such  ( 
it  will  be  found  that  the  injured  plants  are  those  which,  for  s 
reason,  are  thi»  most  succulent  of  growths,  and  succumb  to  influc 
from  which  those  of  mature  growths  are  exempt,  and  thus  *' 
one  is  taken  and  the  other  left." 

The  result  of  cold  acting  upon  succulent  shoots  is  well  exemt 
in  the  case  of  peach  trees.     The  disease  known  as  "yellows 
long  been  attributed  by  reliable  authorities,  and  this  on  grouiuB 
which  have  never  been  successfully  controverted,  to  the  freezing  rf 
immature  shoots  in  the  fall. 

Downing,  forty  years  ago,  in  his  "  Fruits  of  America,"  refen 
to  peaches,  says  : 

And  it  is  well  worth  remarking  that  certain  fine  old  sorts,  the  ends  of  the  branch* 
of  which  have  a  i>*culiar  mildewed  ap])earance,  wliich  seems  to  check  the  grofwA 
without  impairing  the  health,  are  rarely  if  ever  attacked  by  the  yellows.  Slo* 
growing  and  mtxlerately  productive  sortn  are  almost  entirely  exempt. 

Again,  on  the  same  subject,  he  states  that/ — 

The  most  luxuriant  and  healthy  growing  varieties  appear  most  liable  to  it.   i 
growing  sorts  are  rarely  affected. 

In  Britain,  peaches  ai'o  always  grafted  on  plum  stocks,  which  • 
a  somewhat  similar  effect  upon  the  peach  as  that  produced  by  graiir 
ing  the  pear  on  the  quince ;  that  is,  the  growth  is  cliecked,  and  succu- 
lent late  summer  shoots  prevented. 

The  following  extract  from  a  late  number  of  an  English  p0riodi 
shows  how  the  yellows  in  peaches  is  produced  in  that  climate : 

I  never  had  to  deal  with  peach  trees  on  peach  stocks,  but  the  history  of  the  K 
stock  is  not  favorable  in  s^ome  climates.    The  late  Mr.  Thompson,  of  the  CI      *■ 
gardens, relates  how  the  trees  on  the  peach  stock  at  Cliiswick  "invariably  u^ 
afftK'ted ''  and  were  done  away  with,  as  useless.    In  America  the  peaches  are  oi 

x»ach  stock,  and  the  trees  perish  wholesale  from  the  same  disease  that  attau 

hem  at  Cliiswick,  viz,  the  yellows, 
'f  I  could  be  sure  of  a  blazing  sun  and  long  hot  summers  I  would  use  the  t 

^rowing  stock  I  could  get.  but  I  am  told  that  peach  stock  makes  gross  roots  wjui^ 
produce  f»qually  gross  shoots  that  can  not  always  be  ripened  here,  even  under 

md  not  at  all  out-doors,  and  a  foundation  of  ill-ripened  wood  is  the  begh       j*- 
\11  evils. 

"^bo  following  remarks  are  taken  from  a  Maryland  paper  of  < 
^Nuyomber,  1870: 

I  ain  clearly  of  the  opinion  that  the  great  drawback  to  the  peach  is  that  in  m 
liaces  i'    "»«"  no  chance  to  fully  ri^n^n  its  wood  :  I  mean  that  tlie  trees  grow  ao< 
rtnnoiiffii     .jnt'  u-^-noHtno^  '«»r^  i"^"»-»^»^*ly,  mitil  tlicir  foHage  is  suddeiuy  destTOj 


3  00  gradu^  change  of  color  in  the  folta^  dnrtl^  mataitm,  fol- 
rail  cc  leaves  before  cold  weather,  tut  vee  e^  ii>  moat  other  trees',  but 

ha  tteea  maiiLtiun  their  grcim  foliage  .md  kocp  pueliing  nut  young 
reftoat  occurs  and  completely  checks  growth.  Ttiis  Binidm  vhrck 
Q  the  vitality  of  the  plant  produce,  inniy  opinion,  the  dLsfii'jt'callL'd 

tower  of  the  cultivator,  in  some  cases,  to  modify  tlio 
cb  encourage  late  gi-owths,  as  well  as  to  Il's^coi  iIiq 
ch  result  from  frosted  growths.  It  is  readily  appaveiit 
in  constantly  damp  or  very  rich  soil  will  have  lln^ir 
1  prolonged  beyond  those  planted  in  dry  or  poor  soils. 
ut  that  in  districts  where  the  season  for  active  growth 
ly  short,  the  soil  should  he  well  drained  and  manures 
ied,  and  only  in  spring.  In  sucli  cases  stimulating 
!  not  he  prolonged  through  lata  stimmer,  and  fveu 
,ppear  they  should  he  mowed  over  with  a  scytho  rather 
)  tho  soil  by  cultivator  or  plow. 

ug  can  be  done  even  with  plants  that  have  hoeit  in- 
reeziug  of  unripened  growths,  and  that  ie  the  imnie- 
of  the  injured  shoots,  pruning  them  back  to  sound 
is  performed  in  tiuie  the  plant  may  escape  ftirtlior  iu- 

,s  of  Florida  the  orauge  trees  occasionally  suffer  from 
During  an  unusually  severe  frost  a  few  years  iigo  many 
range  groves  suffered  quite  severely  from  t'rt'i'ziiig  of 
ts.  Hundreds  of  i>lanta  were  desti-oyed  antl  ^v■cr^J  ra- 
the following  summer,  and  hundreds  of  others  lin- 
timo,  making  sickly,  yellow-leaved  shoots,  uidicative 
f  their  unhealthiness,  A  prompt  removal  of  the  in- 
"ould  have  saved  most  of  these  trees  from  utter  dc- 

nost  effectual  methods  of  hastening  the  maturitv  of 
is  that  of  pruning  the  roots,  or  by  re.stricting  tlii-ir 
restriction  of  root -growth  is  applicable  to  plants  in 
Florists  recognize  tho  fact  that,  with  many  kinds  uf 
;  flowering  results  are  obtained  when  the  pots  in  which 
lug  become  well  filled  with  roots.  When  this  con- 
ed vigorous  growth  is  checked  and  flower  hmis  are 
■ofusion.  With  some  iierennial  plants  this  cramped 
ots  is  allowed^to  exist  for  years,  the  ijlants  being  si  Lm- 
:lie  period  of  wood  extension  by  applications  uf  liijuiil 

roots  to  hasten  maturity  of  wood  growth  is  of  long 
practice.  In  no  in.-tance  have  we  seen  it  so  marki'd 
id  to  tho  roots  of  Asiatic  conifers,  and  also  tlio.-;i'  of 
3  coast.  These  plants  have  a  tendoucv  to  mnki.-  laic 
g  the  moist  autumn  weather  of  the  tiasterii  Statc-i, 
I  is  mostly  desti'oyed  by  early  winter  frosts.  A  mar  Ji  i-d 
rded  where  an  avenue  of  the  Japan  cedar,  Cr>j})totiifria 
each  alternate  tree  root-pruucd  in  August,  wliicli  cnjii- 

their  growth  for  the  season.  The  trees  not  o]iiT;itt(l 
m  18  inches  to  a  feet  to  their  growth,  after  the  nuit- 
ens  had  ceased  to  lengthen.  The  result  was  that  tho 
upon  stood  through  the  winter  unharmed.  whiU^thoso 
I  were  frozen  back  so  severely  that  they  never  reeoy- 
lally  died  of  the  yellows. 
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WATERING  PLANTS  IN  POTS. 

"How  often  should  I  water  my  plants?"    This  question 
frequently  asked,  and  it  is  a  rather  perplexing  one  to  am 
nitely ;  a  general  answer  would  be:  Never  apply  water  to  a  piai 
it  requires  it,  that  is  until  it  is  dry,  and  then  supply  a  sufficie 
tity  to  saturate  the  soil,  which  will  be  indicated  by  the  surpj 
ing  through  the  drainage. 

Novices  in  plant  culture  usually  make  the  mistake  of  merely 
ling  the  surface  of  the  soil,  perhaps  daily,  without  any  time  ai 
enough  water  to  saturate  the  mass.  Plants  can  not  flourish  una 
conditions;  the  surface  will  appear  wet,  while  the  main  body 
soil  is  hard  and  dry.  One  drawback  to  properly  watering 
in  parlor  and  window  gardening  (to  which  these  remarks  j 
particularly  directed)  arises  from  the  inconvenience  attena 
use  of  water  in  suflBcient  quantities;  another  evil  is  the  dn 
the  air.  Both  of  these  obstacles  to  success  can  be  gi'eatly  mod 
the  use  of  a  table  properly  fitted  for  the  reception  of  the  flower 
small  vases  in  which  the  plants  are  kept.  This  table  may  be 
required  size;  a  surface  ot  3  by  2  feet  would  be  suitable  for  m( 
dows;  it  should  be  made  tight  and  neatly  fitted.  A  ledge  is  n 
fastening  a  strip  3  inches  wide  around  the  edge;  then  fill  w 
inches  oi  clean,  white  sand,  upon  which  the  plants  are  plao 
ing  the  table  with  zinc  would  completely  guard  against  drij 
table  should  be  fitted  with  rollers  to  facilitate  the  operation  of 
ing  and  cleaning  the  plants.  With  a  table  of  this  kind  the 
can  be  watered  freely,  and  occasionally  sprinkled,  without  any 
to  surrounding  objects.  The  sand  should  be  kept  constantly 
that  moisture  will  be  evaporated  from  it,  and  thus  overcome, 
degree,  one  of  the  chief  obstacles  to  the  successful  culture  of 
in  dwelling-rooms — a  dry  atmosphere. 

There  are  a  few  general  rules  with  regard  to  watering  plant 
may  bo  noted.  Watering  should  be  preferably  appliea  dur 
early  part  of  the  day,  especially  so  in  the  winter  season.  PI 
pots  well  supplied  with  roots  will  require  much  more  wat( 
those  which  are  newly  potted  or  Lave  a  quantity  of  soil  w: 
roots.  Plants  with  narrow  or  small  foliage  will  not  use  s< 
water  as  those  with  large  spreading  leaves.  Plants  in  the  sht 
not  need  as  much  water  as  will  tlio«e  in  the  sun;  a  damp  atmi 
will  also  reduce  the  necessity  of  water  at  the  roots.  Plants  1 
growing  freely  will  require  a  regular  supply,  as  they  are  sens 
a  check  at  this  period;  on  the  other  hand,  plants  which  are  co 
tively  resting  will  need  but  little,  and  the  supply  gradually 
Tshed  as  growth  is  bein.ti;  completed. 

Jut  in  cases  when  water  is  applied  it  should  be  done  co] 
md  when  gradually  withheld  the  watering  should  be  less  fr 
inf  loQg  Ml  qnar+itv    vhe^^  H   q  -n/^jcessary  to  make  the  applies 


irKiir  K  I  1  *.'       kTli.  iiJOA 


.'He  -iiick  llii^^  u   viio  c-vioii  It  vctlUt?*..  I'or  the  purpose  of  c« 

-  preserving  in  suirar  for  use  in  confectionery,  etc.     Gro 

'trous  fr'»"'i^«   'i    "^ali^'^^'^nia  niiH   Florida  have  repeatedly  re 

i;fo — nof.i.  I       n Ail) or     »F  i^v^^pavition  and  manufac 
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iitinieiit.  As  contributing  to  this  iiiformation,  tlio  following 
fixom  an  authentic  source  is  offered; 

Iba  oonntrlei  I  luTe  mentioned  abore  as  conttibuting  the  raw  fruit  for  this 
,ttli  teeatod.ln  the  lame  manner  for  the  over-sea  passage.  The  fmitia 
■Ired  and  idfioed  in  hc^heads  or  large  casks  filled  wita  a  fairly  ttrong  boIu- 
rine,  the  fniitbeing  halved  merely  to  insure  thorough  perservation  of  the 
■n  eqnal  Baturation  of  the  interior  as  well  as  the  exterior  surfacn.  In  theae 
nriTM  mt  the  doors  of  the  manufactorj*. 
■t  poceaa  to  which  it  is  then  gubjected  Is  the  separation  of  the  fruit  from 

ihia  ta  done  by  women,  who,  seated  around  a  large  vessel,  take  out  the 
Dfally  gonge  out  the  inaide  with  a  few  rapid  motions  of  the  forefinger  and 
nd  throwing  this  aside  place  the  rind  unbroken  in  a  vessel  alongside  them, 
idis  next  carried  to  liuKe  casks  filled  with  fresh  cold  water, In  which  it 
led  for  between  two  and  three  days  to  rid  it  of  the  salt  it  has  absorbed, 
ken  ontof  these  casks  the  rinds  are  boiled  with  the  double  object  of  mak- 
tender  andof  completely  driving  out  anv  trace  of  salt  that  maybe  stillleft 

For  this  purpose  they  are  boiled  in  a  lat^e  copper  cauldron  for  a  time 
him  one  to  tivo  hours,  according  to  the  quality  of  the  fruit  and  the  num- 
j»  it  has  been  immersed  ia  the  brine.  Wiien  removed  from  this  cauldron 
iMuId  be  quite  free  from  any  flavor  of  salt,  and  at  the  same  time  be  suf- 
kA  to  absorb  the  sugar  readily  from  the  sirup,  in  which  it  ia  now  ready 
Mtaed. 

ft  process  to  which  the  rind  is  Rubjected  ia  that  of  a  slow  low  abeorption  of 
dliuB  occupies  no  less  than  eightdaya.  Needless  to  say  that  the  abeorption 
}y  freah  fruit  in  order  to  be  thorough  must  be  slow,  and  not  only  slow  but 
I  gradual — that  is  to  say,  the  fruit  should  at  first  be  treated  with  a  weak  so- 
nigar,  which  may  then  begiaduaUystrenpiihened,  for  the  power  of  absorp- 
e  that  grows  by  feeding.  The  fruit  (and  this  holds  good  more  especially 
rind)  would  aroorb  with  difficulty  and  more  slowly  if  plunged  at  once  into 
ip  than  if  gradually  treated  with  weak  solution  easier  of  absorption, 
micb  it  has  been  thoroughly  permeated  first.  It  is  a  knowledge  of  this 
nvems  the  process  I  now  describe. 

It  has  now  passed  into  what  I  teay  call  the  sftturating  room,  where  on 
}«re  to  be  seen  long  rows  of  immense  earthenwareveeselsaboutfour  feet 
9}  feet  in  diameter,  in  outline  roughly  reeemblinE  the  famed  Etruscan  jar, 
1  girth  altogether  out  of  proportion  to  tlioii-  lieight,  and  with  very  short 
[  large  open  mouths.  All  the  vessels  are  filled  to  their  brims  with  citron 
ge  peel  in  every  stage  of  absorption,  i.  e..  steeped  in  sugar  of  (roughly 
^;iit  different  degrees  of  strength.  I  said  before  that  this  is  a  process  that 
tlmoet  always  eiglit  days,  and  as  the  sii*up  in  each  jar  is  chang^  every  day, 
ivide  the  mass  of  vessels  before  us  into  groups  of  eight.  Take  one  group 
mber,  and  we  are  able  to  follow  the  fruit  completely  through  this  etAgo  OT 
ent  With  vessels  of  such  great  size  and  weight,  liolding  at  least  lialf  a 
lit  and  sirup,  it  is  clearly  eaaier  to  deal  with  the  sirup  than  wit^the  fruit. 
lalMt  out  of  one  solution  and  to  place  it  into  the  next  stronger,  and  so  on, 
it  the  series,  would  be  a  toilsome  process,  and  one,  moreover,  injurious  to 

In  each  of  these  jars,  therefore,  is  fised  a  wooden  well,  into  which  a 
jtlon-pump  being  introduced  the  sirup  is  pumped  from  each  jar  daily  into 
liagone. 
•  6m  relative  strength  of  the  sirup  in  each  jar  regulated?"  is  the  next 

"Hie  fniit  itself  does  that,"  is  the  foreman's  reply  ;  and  this  becomes 
t  flw  lollowing  eiplauationa  ;  Number  your  group  of  jai-s  from  1  to  8  re- 
lUti  assume  No.  1  to  be  that  which  has  just  been  filled  with  peel  brought 
fdm  the  boiler,  in  which  it  has  been  deprived  of  the  last  trace  of  salt,  and 
ODtalnthat  wliich,  having  passed  through  every  stage  of  absorption  but 
inmr  steeped  in  the  freshly  prepared  and  therefore  strongest  solution  of 
llnttlis  stage.     "We  prepare  daily  a  simp  of  the  strength  of  80  degrees, 

hr  the  'provino,'  a  graduated  test  for  measuring  the  density  of  the 
imimfil  the  foreman,  "and  that  is  poured  upon  the  friiit  in  jar  No.  8. 
vthsdnip  from  this  jar,  weakened  by  the  absorption  from  it  by  the  fruit 
ta  j«q>ortion  of  sugar,  will  be  pumped  into  jar  No.  7,  and  so  on  daily 
^•MKiM.  Thus,  No.  1,  containing  the  fruit  itself,  regulates  the  strength  of 
■B  I  Mtid."  "  But  if  the  sirup  has  lost  all  its  strength  l>efore  the  seventh 
llvilat  jar  No.  If"  we  aak.  "Care  must  be  taken  to  prevent  that,  by 
MSngwrnitiie  'provino,'"  is  the  reply;  "aud  if  that  is  found  to  be  the 
MlMtiger  sirup  must  be  addeil  to  the  jar." 
'  '  ""-n  takes  place  in  must  of  the  jai-s,  but  this,  so  far  from  being 
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harmful,  is  r^^ded  sa  necessary,  but  of  course  it  must  not  be  allov 

far. 

Tlioivi  is  yet  another  stage,  and  that  perhai>8  the  most  important,  throog^ 
the  pet'l  has  to  i>ass  before  it  can  be  pronounced  sufficiently  saturated  witl 
It  is  now  lK)iled  in  a  still  stronger  sirup,  of  a  density  of  40  degrees  by  the 
tube,  and  this  is  done  in  large  copper  vc^ssels  over  a  slow  coke  fire,  carebei 
to  pr  x  '/nt  the  peel  adhering  to  the  side  of  the  vessel  by  gentle  stirring  ^ 
paddli'-shafied  mdle.    The  second  boiling  will  occupy  about  an  hour. 

Taivcn  ulf  the  fire,  the  vessels  are  carried  to  a  large  wooden  trough,  over  i 
spread  a  coarse,  open  wire  netting.    The  contents  are  poured  over  ti      a 
peel  distributed  over  the  surface  of  the  netting,  so  that  the  sirup — nov» 
to  the  consistency  of  treacle — may  drain  off  the  surface  of  the  peel  into  tuo 
below.    The  peel  has  now  taken  up  as  much  sugar  as  is  necessary. 

Now  comes  the  final  process,  the  true  candying  of  the  covering  of  the  sui 
the  peel  with  the  layer  of  sugar-crystals  which  is  seen  upon  all  candied  frui 
eiTt'trt  this  a  quantity  of  crjstallized  sugar — at  Leghorn  the  same  quality  of  8 
us<:*d  as  is  employed  in  the  preparation  of  the  sirup— is  just  dissolved  in  a  lit 
tor,  ami  in  this  the  now  dried  peel,  taken  off  the  wire  netting,  is  immersec 
same  «.'opper  vessels  are  used,  and  the  mixture  is  again  boiled  over  a  slow  £ 
sliort  Li»iling  will  suffice  for  this,  the  last  process,  for  the  little  water  will  bee 
driv(ni  otf.  and  the  sugar  upon  cooling  will  form  its  natural  crystals  over  t 
face  of  the  fruit.  Poured  off  from  these  vessels,  it  is  again  dried  upon  th( 
of  t]i<)  win?  netting,  as  before  described.  ^The  candying  is  now  complete,  o 
candifd  jieel  is  ready  for  the  packing-room,  to  which  it  is  carried  off  in  8 
baskets. 

hi  the  packing-room  may  be  seen  hundreds  of  boxes  of  oval  shape,  or,  if 
so  spoiik.  of  rectangular  shape,  ^ith  rounded  comers  and  of  different  sizes,  f 
country  prefers  its  boxes  to  be  of  a  particular  weight,  Hamburg  taking  the ) 
of  1"»  ami  ;5U  kilograms;  the  United  States  of  America  preferring  smaller,  of 
10  kilo^r.ims:  whilst  England  takes  the  smallest,  of  5  kilograms,  and  one  con 
.'iboiu  7  English  ix>unds.  The  wood  of  which  the  tops  and  liottoms  of  the* 
luo  nanle  comes  to  us  in  thin  planks  from  Trieste,  and  a  skillful  packiiijc  is 
jiliy  (l.iju-  by  women,  and  the  boxes  are  lined  with  white  pajK^r.  They  ai 
pjscK'v'd  in  cases  of  100  kilograms,  ten  of  the  smaller  American  boxes  tilling 
The  candied  peel  is  now  ready  for  export. 

HORTICULTURE  IN  THE  DEPARTMENT. 

It  liMvitrg  been  suggested  that  a  brief  recital  of  some,  at  lei 
11i«'  o[H:rati()Tis  of  tliis  division  since  its  estaldislmient  i.i  the  t 
iz:ui(;iior  tiiL*  Department  he  macle,  audcojivinced  tliat  ados' 
]iir/i)iy  (>r  Avurk  done  in  this  line  would  he  instrudive  at  this 
I  liave  the  lionor  to  STil)init  tlie  following  as  indicative  of  ill 
i'orniance  of  duties  pertaining  to  tliis  oflice  since  it  was  placed 
charge,  dating  from  September,  IS^j'Z. 

OBJECTS  AND   AIMS   OF   THE   EXPERIMENTAL   GAUDEN. 

At  the  request  of  the  C(.>niniissioner  of  Agriculture,  dated  0 
VK  lS')'-3, 1  prepared  a  detailed  statement  under  the  above  heaui 
which  1  note  tlie  following  brief: 

(1)  To  [)rocure  and  encourage  the  transmission  of  seed,  cutfirii^s.  luilhs,  an< 
fj'oiii  nil  S(^iircos,  }x)lli  foreic^n  and  dunu'Sitic.  for  the  ]nir])():-!o  <>i  u>.:,iinj;:  theij 
an  i  adaptation  in  general,  or  for  pai'tirr.lar  l<»calilios  of  this  <'()imiry. 

r-M  To  procure,  by  liybridizing  and  s]if(  iul  cultuns  products  of  a  superior 
tor  t')  any  now  existing. 

{'•'••  To  a:;<^ertain.  by  experiment,  the  inlhiences  of  varicil  culture  on  ])rcxlu 
the  irvxlifications  etfecteii  by  the  oi>erai;ious  of  iniming  and  oth«»r  juanipulat 
tre<^s  and  fruits. 

( t)  To  investigate  more  thorougldy  the  various  maladies  and  diseases  oi 
an'l  tlie  insects  that  destroy  them. 

O")^  To  j^reviile  amph?  nifans  for  thoroughly  testing  sami)lesof  all  seeds  an 
contributions  tliat  may  be  received. 


.  ^  ^      Jkm.  ci  the  best  fruit  .trees  and  plants,  such  as  grapes, 
|K9     y  ^nmcl  kwberries,  raspberries,  etc. ,  so  as  to  compare  their  respect- 

[8)  To  plant  a  collection  of  choice  shrubs  adapted  for  decorating  gardens  and  land- 
mery. 

E erect  glass  structures  for  the  twofold  purpose  of  affording  the  necessary 
for  cultivating  exotic  fruits  and  plants,  and  to  fumisli  examples  of  the 
«t  and  most  economical  modes  of  constructing,  heating,  and  managing  such 
dings. 

Such  was  the  groundwork  of  objects  and  aims  then  suggested,  the 
evelopment  of  which  has  been  constantly  kept  in  view. 

QBAPES. 

A  very  complete  collection  of  native  grapes  was  obtained  and 
slanted  during  the  spring  of  1863.     This  collection  was  increased 
rom  time  to  time  as  new  varieties  were  introduced.     As  they  fruited 
heir  merits  or  otherwise  were  noted  and  published  in  reports. 
Uuch  attention  was  given  to  the  cause  and  effect  of  mildew  and 
)tlier  fungoid  diseases.    From  information  thus  gained  it  was  shown 
w  to  choose  the  best  localities  for  grape  culture,  where  diseases 
»    dd  be  measurably  avoided.     It  was  shown  also  that  by  covering 
grape  trellis  with  a  comparatively  narrow  wooden  coping  the 
»i]    i  were  completely  exempted  from  leaf  mildew  and  largely  pro- 
te    d  from  rot  of  the  fruit.    To  prove  that  these  diseases  were  of 
rtmospheric  origin,  a  rude  glass  structure  was  erected  by  placing  a 
few  glazed  sashes  against  a  common  board  fence.     A  collection  of 
ttatiye  grapes  were  planted  in  a  line  4  feet  from  and  parallel  with 
this  inclosure.     In  due  time  two  leading  stems  were  secured  from 
»ch  plant,  one  of  which  was  trained  under  the  glass  roof,  and  the 
rther  to  the  outside  trellis  where  the  plants  were  set.    This  arrange- 
ment was  continued  for  six  years,  with  the  same  result  each  year,  a 
I™  crop  of  fineljr  ripened  fruit  under  the  ^lass,  and  the  usual  fail- 
ittes  from  leaf  mildew  and  rot  on  the  outside  branches.     The  fruit 
rfthe  lona  under  the  roof  was  pronounced  superior  to  some  of  the 
topeign  kinds  under  glass,  while  the  other  half  of  the  plant  never 
ripened  a  bunch,  and  nnally  its  badly  ripened  wood  was  completely 
defitroyed. 
The  study  of  this  extensive  collection  of  native  grapes  enabled 
superintendent  to  furnish  a  contribution  towards  the  preparation 
«  a  classified  list,  showing  the  relation  of  each  variety  to  the  par- 
ticnlar  native  species  from  whi(;h  it  had  been  produced,  also  those 
Jjjich  had  originated  from  hybridization  with  the  foreign  species. 
"UBwas  published  in  the  annual  report  for  1809,  and  was  accom- 
ied  by  a  descri})tion  of  the  relative  values  of  varieties  for  wine, 
(»r  taWe  use,  or  for  both;  also  the  districts  and  climatic  conditions 
raitable  for  their  successful  cultivation.     Previous  to  the  pub- 
m  of  this  list  no  particular  attention  had  been  given  to  the 
jctby  grape-gi'owers;  it  was,  however,  recognized  as  being  valu- 
and  attracted  attention  to  important  facts  connected  with  the 
B  of  the  grape. 
1  ihe  spring  of  1870  a  collection  numbering  over  ninety  varieties 
foreign  species,  vitis  vitn'ff  ra,  were  planted  in  a  glass  structure 
[y  erected  for  th(>]n.    The  object  of  this  collection  was  mainly 
|pufp066s  of  propagation.    From  time  to  time  the  less  valuable 
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have  been  removed  and  new  varieties  introduced.    Plants  from  fhflM 

vines  have  been  distributed  on  the  Pacific  coast,  also  in  weMert 
Texas,  and  more  recently  somewhat  numerously  in  parts  of  Florida. 
For  several  years,  beginning  in  1870,  the  vines  in  this  grapoj 
were  severely  injured  by  the  insect  known  as  the  grape  thrips;  appli- 
cations of  tobacco  water,  quassia  water,  etc.,  on  the  .foliage,  as  alio 
fumigations  of  tobacco  stems,  had  the  effect  of  keeping  these  inaedi 
in  check,  but,  having  to  be  abandoned  when  the  fruit  was  ripeninft 
as  it  would  thus  be  rendered  unfit  for  use,  the  insects  wouH  thai 
increase  rapidly  and  destroy  the  foliage,  so  that  the  utter  destruction 
of  the  plants  seemed  inevitable,  unless  some  more  effectual  meiM 
could  be  adopted  to  annihilate  the  insects.  This  means  was  adopted. 
It  consisted  simply  in  covering  the  floor  of  the  house  with  tobacco 
stems,  the  refuse  of  ci^ar  manufactories;  tliis  was  repeated  for  tiireo 
seasons,  when  it  was  discontinued,  no  thrips  having  oeen  seen  sinoeL 

PEAR  TREES. 

In  the  fall  of  1862  a  collection  of  pear  trees  numbering  onehp 
dred  and  twenty  plants  was  set  out.  These  were  in  sixty  varieties, 
one  of  each  variety  on  quince  roots,  and  one  of  each  on  pear  roots; 
the  purpose  being  mainly  to  ascertain  what  merit,  so  far  as  relates  to 
early  fruiting,  the  dwarf  tree  had,  as  compared  with  the  standaiA 
After  the  lapse  of  a  number  of  years  it  was  found  that  some  varie- 
ties proved  to  bear  as  early  on  pear  roots  as  their  respective  dupfr 
cates  on  the  quince.  Of  these,  the  most  precocious  on  the  pear  woo 
the  Howell,  Buffum,  Beurre  Giffard,  Bartlott,  Beurre  ClairgeaUf 
Belle  Lucrative,  and  Dearborn's  seedling.  The  trees  were  all  of  thfl 
same  age  when  planted,  soil  and  locality  alike,  and  all  made  a  healiiy 
and  even  luxuriant  growth. 

In  1870  a  collection  of  pears,  all  on  pear  stocks,  were  set  out  oft 
purpose  to  illustrate  results  of  non-pruning.  These,  when  planted, 
were  pruned  closo,  so  that  they  appeared  like  walking-canes  ;  no  fur- 
ther pruning  was  permitted  until,  in  after  years,  some  limbs  wereea- 
tirely  removed  whore  branches  became  too  thick  and  crowded.  But 
no  **  shortening  in/'  as  it  is  termed,  was  performed  on  the  points  of 
branches  ;  even  wlu'ii  the  yearly  leading  growths  acquired  a  length  of 
three  feet  or  more  tlioy  were  not  disturbed,  and  in  the  course  of  two 
years  these  shoots  wore  covered  with  fruiting  spurs,  and  ultimately 
with  fruit  from  bottom  to  top.  On  tlie  contrary  the  cutting  back,  or 
shortening  in,  of  these  young  growths  simply  induces  a  thicket  of 
young  shoots  instead  of  forming  fruiting  spurs ;  in  fact  such  treat- 
ment destroys  the  buds  from  which  the  fruit-bearing  short  branch 
processes  are  formed, 

PEACHES. 

During  the  fall  of  18G3  a  small  orchard-house  was  planted  witb 
^cach  and  nectarine  trees,  for  the  i)uri)()se  of  showing  the  arrange- 
nent  and  management  of  trees  under  glass  ])rotection.  A  bed  oi 
:Joil  9  inches  in  depth  was  laid  over  a  drainage  foundation  of  broker 
;rick  bats  and  oyster  shells,  and  trei?s  i)] anted  about  5  feet  apart 
imple  means  for  ventilaticm  was  providtMl,  as  the  purpose  was  no^ 
o  force  the  trees  by  heat  for  early  fruit,  but  to  illustrate  the  effect 
'f  a  shallow  bed  of  soil  in  ])reventiiig  luxuriant  growths  and  hast 
ng  and  advancing  v^^^'XK'itj' v^  bearing.  Taking  the  size  of  trc 
,nf\  smuil  p^>oi^o  Mic;.      ^  ipiec      h(  f'r'^^)i  Lvero  excellent  and  of 
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Ht  qualitr.  When  the  fruits  attained  the  eize  of  marbles,  i^^^H 
wIT'  drenching  of  guano  water  was  applied  to  the  soil ;  this  enabled^l^l 
b  trees  to  carry  a  largo  crop  of  large  truit. 

To  further  show  the  controlling  influence  of  restrict  iijg  root-growth 
the  prodncrtiou  of  fruit,  and  for  other  purposes,  several  wooden 
raghB  were  constructed  in  which  peach  trees  were  planted  and  set 
the  open  air.  These  were  made  of  hoards  10  inches  wide  for  sides 
td  bottom,  filled  with  soil,  the  trees  set  uhout  3  feet  apart  in  the 
Onglis.  The  produce  on  these  trees  proved  to  be  very  satisfactory. 
.trough  7  feet  in  length  contained  three  trees,  and  the  whole  could 
lohr  be  carried  by  two  men ;  the  suggestion  was  made  that,  in 
Drtnem  latitudes,  where  peaches  and  nectarines  do  not  thrive  in 
tdinary  orchard  culture  or  in  city  yards  where  space  is  limited,  an 
mngement  of  this  kind  would  aSord  an  agreeable  recreation  and 
Mie  irait  to  the  owner. 

In  severe  climates  the  whole  aSair  could  be  kept  iu  a  cellar  or  a 
Totected  shed  during  winter. 

JAPAN  PERSIMMONS. 

Persons  familiar  with  the  cultivated  f mita  of  Japan  unanimously 
^ree  in  praise  of  the  persimmon  of  that  country.  In  order  to  in- 
wdnce  tnem  here  an  order  for  seeds  was  placed  in  the  office  of  the 
United  States  legation  in  Japan,  Consequently,  early  in  the  sum- 
oer  of  1863  a  package  of  these  seeds  was  received  and  planted  at 
OCe.  This  was  the  first  effort,  so  far  as  known,  to  introduce  this 
nit  into  the  United  States  for  the  purpose  of  testing  its  adapta- 
^ty  for  general  or  special  culture  and  use. 

SsVeral  importations  of  seeds  were  made  from  time  to  time,  from 
'lucli  plants  were  raised  and  distributed  in  different  States.  The 
vports  from  these,  as  well  as  tests  made  here,  indicated  the  climatic 
xmditions  necessary  for  their  successful  culture.  About  ten  years 
ifter  the  receipt  of  the  first  seeds,  it  was  ascertained  that  a  nursery 
jid  been  established  at  Tokio,  Japan,  and  that  special  attention  was 
OWcted  to  grafting  the  best  varieties  of  persimmons  by  name. 
ittvly  importations  of  these  wore  made,  and  the  plants  distributed 
■  •dected  localities.  In  1878  a  largo  consignment  was  widelv  dis- 
jjbnted  in  C^ifornia  by  agents  of  the  Department  in  that  State. 
giflyare  now  growing  largely  in  various  of  the  Southern  States. 
"tt  Japan  persimmon  maybe  said  to  be  about  aa  hardy  as  magnolia 
Midinora;  some  varieties  are  hardier  than  others,  but  all  are  per- 
■itiy  safe  where  the  thermometer  does  not  fall  below  12°  above 
■Wi  The  demand  for  plants  is  now  well  supplied  by  nurserymen, 
OpBciaUy  those  in  the  South,  so  that  their  distribution  by  the  De- 
■'bnent  has  greatly  fallen  off.  The  names  of  imported  varieties 
^6  given  much  confusion,  as  the  same  name  would  be  found  on 
MBTent  kinds,  but  this  is  gradually  being  corrected  by  those  who 
Mvihe  fruit,  and  by  nurserymen  who  propagate  the  plants. 

CINCHONAS. 

'ttt  rinchonas,  which  furnish  quinine,  have  been  raised  and  dis- 
*^"'  i  to  some  extent  for  many  years.     The  value  and  demand  for 
g  were  strong  incentives  to  efforts  looking  towards  its  home 
Seeds  or  several  species  were  received  in  1804,  and  from 
I  hundred  plants  were  obtained,  and  were  distributed 
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mainly  in  California  and  Florida.    Since  the  first  distribati  I 

others  have  been  made,  but  the  reports  that  have  been  receivw 
not  indicate  success  at  any  point  wiiere  they  have  been  tried,    law 
cinchona  plantations  which  have  been  formed  in  India,  thebesi 
suits  are  said  to  be  obtained  in  a  warm,  equable,  and  very  nn     M 
mosphere,  at  elevations  where  the  mean  yearly  temperature  inoiw 
04°;  and  in  those  established  in  the  Isle  of  St.  Helena  the  plants  qi( 
well  at  an  elevation  of  1,500  feet  above  the  sea-level,  in  rich  land 
bathed  in  moisture,  the  mean  temperature  for  the  year  being  60^ 
If  further  experiments  are  made  in  the  United  States,  they  shouli 
be  confined  to  the  locality  of  San  Diego,  Cal.     According  to  the  re 

Eorts  of  the  Signal  Ofiice,  the  mean  temperature  for  the  year  at 
>iego  is  GO'',  the  highest  monthly  mean  reaching  68°  iii  August, 
the  lowest  monthly  mean  being  tliat  of  53°  in  January  and  iebruarj 
These  figures  corrosj^ond  closely  with  those  of  St.  Helena,  so  fjftr  a 
concerns  thermometric  readings;  but  the  thermometer  alone  is  not 
safe  guide  iii  comparisons  of  this  kind;  the  hygrometrical  condi 
of  the  air  being  of  even  greater  importance  as  regards  vegetaw 
growth.     It  has  been  reported  that  the  cinchona  plantations  at  Si 
Helena  have  been  abandoned,  but  I  have  not  seen  any  statemen 
giving  reasons  for  this  action. 

CHINESE  TEA  PLANT. 

The  tea-plant  of  China  was  first  introduced  in  lar&re  quantities  i 
1858  by  the  Commissioner  of  Patents,  who  made  distributions  ( 
them  in  the  Southern  States.  But  little  attention  was  given  to  thei 
culture  at  that  time,  except  as  a  merely  domestic  product;  thecost( 
labor  and  manipulations  of  manufacture  precluded  the  idea  of  cod 
petition  with  low-priced  Asiatic  labor. 

The  successful  progress  of  tea  culture  in  India,  where  labor-savir 
machinery  was  employed  in  its  manufacture,  suggested  the  prob 
bility  that  it  might  be  made  profitable  in  some  parts  of  this  countr 
where  labor-saving  ap])liances  are  usually  forthcoming  as  soon  i 
their  necessity  is  made  known. 

Following  this  idea,  tea  seeds  Avore  imported  from  Japan.  Plan 
were  in  due  time  raised  in  quantities  to  warrant  liberal  distributioii 
and  when,  about  18G7,  it  was  found  that  an  abundance  of  tea  se^ 
could  be  procured  in  some  of  the  Southern  States  from  plants  th 
had  been  distributed  from  the  importation  of  1858,  it  materially  e 
hanced  facilities  for  increasing  tea-plants  in  any  desirable  guantit 

Tlio  su))ply  of  tea  plants  has  been  constantly  kept  up,  at  first  wi 
faint  but  increasing  hopes  that  the  production  of  tea  would  becoi 
I  profitable  industry,  mainly  through  the  introduction  of  machine; 
for  the  drying,  roasting,  twisting,  and  other  manipulations  suppos 
o  be  iKM.M^ssary,  1)iit  always  vnih  a  view  of  introaucing  a  domesi 
'commodity  of  which  any  one  could  avail  themselves  in  cliniai 
"herc^  the  i)lant  could  live  in  the  open  air  without  protection, 

^s  our  knowledge  of  the  tea  industry  ^Wdened  it  became  evide 
ii.vc  t^ven  more  than  the  cost  of  the  labor,  the  controlling  factor 
;rotitable  ])rodiiction,  was  I'ain-fall.  In  British  India  tea  plantatio 
t,re  not  considered  profitable  where  the  rain-fall  is  less  thanSOincl 
,  early.  In  some  parts  120  inches  yearly  rain-fall  is  recorded,  andt 
production  there  is  at  its  maximum.  In  gathering,  the  young  poii 
jf  the  growing  shoots  (having  tliree  or  four  small  tender  leaves)  i 
yuicht^d  of  )etween  the  fluiinb  and  finger;  this  checks  the  gro^ 
A^   1      .Imi.    ''"V  J.    oi>yo-    ./.  qimrfp'  i^'^t'uhI^  depcudiiig  upon  climfl 


ond  crop  of  shoots 

Mil  ijr  »  i«w  "v     ks  will  intervene 

wie  picKiugs.  vv  ich  auuiiQ»nce  of  moisture  the  plants  f  ur- 
nian  irum  twelve  to  eighteen  crops  during  the  season.  Thus  pick- 
ings are  continuous,  and  the  manufacturing  machinery  is  constantly 
employed.  In  dry  climates  only  a  very  few  pickings  could  be  se- 
cum  during  the  season.  For  long  periods  the  machinery  of  manu- 
facture would  be  idle,  while  the  product  would  be  inferior;  the  leaves 
would  be  hard  and  w<x)dy,  as  compared  with  the  thin  juicy  leaves 
produced  in  warm  climates  saturated  with  moisture.  Irrigation 
would  be  indispensable  in  any  attempt  to  grow  the  article  anywhere 
in  the  United  States  to  commercial  advantage,  independent  of  con- 
sidering the  cost  of  manual  labor  here  as  compared  with  that  of 
Asiatic  countries. 

For  these  reasons  no  effort  is  made  to  encourage  investments  in  the 
culture  of  tea,  but  from  five  to  ten  thousand  plants  are  distributed 
annually  in  districts  where  a  zero  cold  rarely  if  ever  pertains,  and 
where  the  article  can  be  prepared  for  domestic  use  by  simple  methods 
of  drying  and  roasting  the  leaves.  Hundreds  of  families  avail  them- 
selves of  this  mode  of  securing  a  beverage,  and  samples  have  been 
received  here  of  more  than  ordinary  quality  of  teas  prepared  by 
methods  available  in  most  households. 

COFFEE. 

Many  thousands  of  coffee  plants  have  been  raised  from  seed  and 
distributed  in  Florida  and  California  and  in  some  parts  of  Texas,  but 
its  CTowth,  as  furnishing  a  product  to  enter  into  commerce,  is  rather 
problematical.  In  southern  Florida,  below  27i  degrees  north  lati- 
tude, coffee  plants  withstand  the  climate  in  ordinary  seasons  and  oc- 
casionally produce  ripe  berries.  Several  years  ago  a  quantity  of  ripe 
Wed  was  received  from  Manatee,  the  produce  oi  plants  growing  at 
that  place.  These  seeds  vegetated  freely  and  produced  good  plants. 
Since  that  time  we  have  learned  that  the  original  plants  had  been 
frozen  to  the  ground  but  had  sprouted  up  again  as  vigorous  as  ever. 
Authorities  on  coffee  culture  very  generally  coincide  m  the  opinion 
ftftt  it  can  not  be  grown  profitably  in  any  climate  where  the  tempera- 
tore  falls  as  low  as  50°  Fahrenheit  fit  any  time  of  the  year.  This  re- 
fas  to  the  production  of  the  fruit.  Many  plants  will  grow  in  climates 
too  cold  for  perfecting  their  fruit  with  any  degree  of  regularity,  if  at 
•D,  and  this  is  the  case  with  the  coft'ee  plant;  a  lowering  of  tempera- 
tee  occurs  before  the  fruit  is  ripe,  and  its  progress  toward  maturity 
■  Wt»ded  if  it  is  not  completely  checked,  and  these  climatic  con- 
vSHcm  may  occur  in  any  part  of  Florida. 

About  fiheen  vears  ago  a  new  species  of  coffee  was  introduced  from 
^     ia.    The  i)iant  was  described  as  being  of  more  robust  growth 

a  Iwger  berries  than  the  Arabian.     Iloping  that  it  might  also 

ve  to  be  more  hardy,  after  several  failures  to  procure  fresh  seed 

iiberia  (coffee  seeds  of  all  kinds  soon  lose  their  vitality),  a  few 

altimatelv  secured,  from  which  plants  were  raised,  but  it  was 

made  evident  that  the  Liberian  species  was  more  tender  than 

iiabian. 

ORANGES,  LEMONS,  AND  OTHER  CITRUS  FRUITS. 

a  collection  of  named  oranges  was  begun  by  the  purchase 
varieties,  a  Maltese  oval,  a  St.  Michael,  and  a  Mandarin. 
to  that  an  impoi-tation  of  plants  from  Japan  included  plants 
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of  the  Kum-quat,  botli  of  the  oval-fruited  and  the  roimd-f mited  nr 
rieties.  This  is  the  Citrus  Japonica  of  botanists.  Its  fruits  aie 
about  the  size  of  a  large  gooseberry  and  are  held  in  high  esteem  for 

!)reserving  in  sugar.  After  securing  suitable  stocks,  the  CitnM  tr^ 
era  being  the  only  stock  upon  which  the  Kum-quat  will  succeed, » 
large  number  of  plants  were  grafted  and  after  a  time  distributed  in 
orange-growing  localities.  This  species  is  much  hardier  than  the 
common  sweet  orange,  and  the  stock  C.  triptera  wiU  stand  a  zero 
cold. 

In  1871  an  extensive  collection  of  the  citrus  family  was  obtained 
from  Europe.  Of  these  several  were  found  worthy  of  propagation. 
This  importation  was  badly  infested  with  a  scale  insect  which  greatly 
retarded  the  growth  of  the  plants  and  prevented  their  propagation, 
and  consequently  their  distribution,  until  the  insect  could  he  de- 
stroyed. This  was  ultimately  effected  by  the  persistent  use  of  coal  oil 
applied  in  water.  One  gill  of  oil  was  thrown  into  5  gallons  of  wat«r. 
agitated  with  a  syringe,  and  sprayed  over  the  trees.  This  destroyed 
the  insects  without  injury  to  the  plants.  The  method  of  making 
an  oil  emulsion  before  mixing  with  water  is  a  vast  improvement  upon 
the  primitive  system  described  above. 

During  1868  I  learned  through  a  correspondent  then  in  Bahia,  that 
the  oranges  there  were  of  a  superior  character  to  any  seen  in  the 
United  States.  An  order  was  sent  for  a  small  shipment  of  plants, 
which,  after  considerable  delay  and  minute  advice  as  to  budding, 
packing,  and  shipping,  were  received  here  in  fairly  good  condition. 
In  due  time  buds  from  these  were  inserted  in  orange  stocks,  and  the 
young  plants  so  produced  were  distributed  in  Florida  and  Calif orni^ 
They  were  sent  out  under  the  name  Bahia,  which  name,  without 
action  by  the  Department,  has  been  changed — first,  to  Riverside 
Navel,  and  subsequently  to  Washington  Navel.  As  it  is  well  known, 
this  orange  is  conceded  to  be  the  best  flavored  and  otherwise  the  best 
table  fruit  of  its  kind.  It  is  brisk  flavored,  solid,  seedless,  and  of 
large  size. 

A  drawback  to  its  general  culture  in  some  parts,  especially  i^ 
Florida,  is  its  lack  of  fruit.    Tlie  trees  may  flower  abundantly  andnp 
fruit-follow.     As  the  flowers  of  this  varietv  are  nearly  always  desti- 
tute of  pollen  I  have  hitherto  attributed  its  unfruitf ulness  to  thiB 
cause,  but  I  now  feel  convinced  tliat  the  absence  of  pollen  is  its  nor- 
mal condition.     This  might  have  boon  surmised  from  the  absenceof 
seeds  in  the  fruits,  and  wlien  an  occasional  seed  is  found  in  them  i^ 
's  evidently  the  result  of  transported  pollen.     Physiologists  stata 
Miat  the  genus  CUrus  is  very  subject  to  a  monstrous  separation  of 
he  carpels,  producing  what  are  called  horned  oranges,  or  to  a  mnlti- 
Jication  of  the  normal  number  of  carpels,  in  which  case  orange  i^ 
ormed  within  orange,  such  fruits  being  called  navel  oranges. 

This  is  its  status  at  present  in  Florida.  It  is  too  uncertain  in  its 
ruitage  to  warrant  extensive  planting.  On  the  contrary,  its  cultur© 
^  extending  in  California  far  beyond  that  of  any  other  variety. 

Vhe  first  importation  from  Europe  included  a  variety  labelea  Brt^ 

'•liense.     This  proved  to  be  undistinguishable  from  the  Bahia,  and 

-  ^'ids  of  the  entire  collection  wore  taken  to  Flonda  shortly  after 

v;c*.  ling  here  it  is  surmised  that  this  variety  has  given  origin  to  th^ 

'  inge  known  in  that  State  as  Parson's  Navel. 

n  the  year  1878,  a  glass  structure  was  erected  for  the  special  pur* 
)0se  of  growing  citrus  trees.  All  new  introductions  are  planted  i^ 
•.]ii9  i>^neo  o/nH  f-  lU^'i  "h^f^v^  l«=>'^prTniniTigr'*-,"hc^i2'valuefor  propagation^ 
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.  r,  the  Department  received  from  Russia  a  nollectioa 
The  efforts  to  secure  these  trees  were  commenced 
(Vious,  but  some  time  elapsed  before  they  could  be 
.y  source  which  seemed  reliable.  Something  over 
leties  were  ultimately  secured  through  Dr.  Regel,  ol 
-anic  Garden,  St.  Petershiirgh ;  they  were  mostly  in 
^re  planted  on  the  grounds  of  the  Department.  When 
rowth  was  completed  all  the  young  wood  was  cut  off 
stributed  to  nurserymen  and  others  who  could  utilize 

abject  of  this  importation  was  the  hope  that  a  greater 
apples  might  be  secured  for  the  rigorous  regions  in 
ites.  and  especially  with  a  view  of  extending  the 
irieties.'  The  few  hardy  Russian  apples  which  were 
an  in  this  country  were  early  ripening  kinds, 
ars  following  their  introduction  the  ci-op  of  scions 
and  as  the  trees  increased  in  size  the  distributions 
The  greatest  number  sent  out  in  one  year  was  95,000 

IS. 

then  removed.  It  was  considered  that  the  purpose 
tion  had  been  accomplished  so  far  as  the  Depart- 
any  service,  and  the  space  they  occupied  was  needed 

ortation  a  few  desirable  apples  have  been  added  to 
worthy  of  cultivation;  but  it  has  possibly  been  of 
directing  attention  to  northern  Europe  as  a  region 
its  of  various  kinds  may  be  found,  and  which  may 
neans  of  introducing  fruit  culture  in  the  more  rig- 
this  country,  where  fruit  culture  is  but  little  known. 

APPLES  IN  SOUTHEEN  STATES. 

igo  the  opinion  was  prevalent  that  the  climates  south 
e  not  suit-ed  to  the  apple;  at  all  events  it  was  stated 
ong-keeping  apples,  could  not  be  produced  in  the 

was  true  as  far  as  it  referred  to  the  winter  apples 
States,  such  as  the  Baldwin,  Rhode  Island  Green- 
i-arietiea,  when  planted  in  Southern  States,  ripened 
od  could  not  be  kept  as  winter  fruits, 
Dst  prominent  nurserymen  and  fruit-growers  in  Vir- 
-olina,  Georgia,  and  other  States,  had  long  become 
lity  of  planting  northern  winter-keeping  apples  in 
d  had  been  for  some  time  industriously  engaged  in 

varieties  from  among  the  many  seealinga  picked 
nd  fence  rows  in  these  States,  manyof  them  having 
«tion  for  their  excellence  and  good  keeping  quali- 

ie  of  greater  acquaintance  with  the  apples  of  Korth 
where  this  fruit  attains  its  greatest  perfection),  a 
1  the  fall  of  1869,  which  enabled  me  to  collect  sam- 
ieties  of  repute  in  that  and  adjoining  States, 
jriptive  of  this  collection,  with  sectional  drawings 
rom  photographs,  appeared  in  the  report  of  the 
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Department  for  lfir,0.  About  forty  varieties  were  described,  tWrtjr 
of  wliicli  i)n)vo(l  to  b(»  of  Soutliorii  ori.'^iii,  most  of  them  miknownto 
Northern  orcliardists,  and  ha<l  never  bt.*en  noticed  in  poinological 
works. 

The  publication  of  this  list  not  only  effec^ted  its  main  object,  whidi 
was  to  draw  the  attention  of  Soutli«n"n  ])Ianters  to  tlie  fruits  of  tieir 
regions,  but  it  liad  the  effect  to  attract  the  attt»ntion  of  some  North- 
ern nurserymen,  who  })r(»cured  collections  from  the  South  which, 
after  testing,  added  several  exeollent  fruits  to  those  cultivated  in  the 
North. 

OLIVES. 

The  introduction  of  the  olive  tree  into  this  country  dates  back  one 
hundred  and  fifty  years:  first,  it  is  stated,  in  California  by  the  Jesu- 
its, and  shortly  afterwards  in  Florida,  brought  by  a  colony  of  Greeks 
and  Minorcans.  Since  then  up  to  the  present  time  various  attempts 
have  been  made  to  revive  and  exteiut  its  culture  in  the  Southern 
States,  which  have  in  turn  been  abandoned.  On  the  Pacific  coast, 
the  revival  of  olive  culture,  instituted  some  years  ago,  seems  to  be 
now  on  a  paying  basis  and  is  yearly  extending. 

The  Department  during  tin?  past  twenty  or  more  years  has,  at  in- 
tervals, imported  olive  trees  of  noted  vaneties  from  which  large  num- 
bers of  plants  have  been  j[)ropagated  and  distributed,  mainly  in  the 
States  south  of  this  District.  It  is  not  a  tender  plant;  it  will  usuallf 
withstand  twenty  degrees  of  frost,  and  oven  more  in  favorable  lo- 
calities. 

Olive  sc^eds  are  frequently  called  for,  but  this  is  an  injudicionB 
ni()«lo  of  jn'(>])agati()n  so  far  as  securing  phmts  of  valuable  comme^ 
cial  (lualities. 

Till*  number  of  distinguished  varieties  of  the  olive  in  Europe  is  tf 
p'eat  as  tin'  diilercnt  varieties  of  our  native  grapes.  It  is  there- 
'ore  evident  that  phmts  raised  from  seecls,  even  if  the  seeds  have 
been  collected  from  tlie  most  esteenied  kinds,  may  not  inherit  the 
qualities  of  the  parent  plant,  and  a  plantation  formed  of  such  seed- 
ling plants  may  produce  fruits  of  inferi(jr  value,  causing  disappoint- 
ment and  loss. 

EUCALYPTUS. 

In  the  year  1805  I  saw  a  notice  of  some  experiments  conducted  iJ^ 

German  liospitals  wherein  it  was  made  apparent  that  the  BluQ-ffJ^ 

tree  of  Australia,  Kiicalupfus  (jJohnUis  ])o^sessed  anti-periodic  prop* 

erties.     Act  ing  u])on  this  information,  a  package  of  seeds  of  this  tre^ 

was  procured  t  lirough  \u\  Australian  correspondent,  which  wereso^l^ 

during  tlie  spring  of   ISOO.     After  three  years,  at  which  time  tb^ 

ohiJits  had  reached  a  Innglit  of  :>()  to  25  feet,  a  number  of  them  wer^ 

cut  down  and  submitted  to  chemical  tests  for  alkaloids  similar  to  tb^ 

cinchona,  but  they  failed  to  detect  any  indications  of  alkaloids  of  thij 

character,  and  subseipient.  experinuMits  aiford  additional  proof  tha* 

.0  I)art  of  the  plant   contained  tlieni.     Nevertheless  the  febrifug^^ 

niture  of  the  leaves  appears  to  be  well  established,  and  preparation* 

'^i-om  them  constitute  a  ])opu]ar  remedy  in  Australia  and  in  oth^^ 

v>untries  against  fevers,  and  several  preparations  from  various  part'^ 

^f  the  plant  have  the  rejmtation  of  ])eing  successfully  used  in  mteT' 

mittent  fevers.     Tin.  leaves  })y  distillat  ion  yield  an  essential  oil  whicl 

"hpt  ">p^T>  fo-i^iri  +4     »o«sesq  t.b«  >n«o7^^>x-ti«^  of  caju]>ut  oil;  it  la  knoirt 


I 


JSasEnealyptnsoil  or  Eucalyptol;  other  species  of  Euca- 
Bsh  fiils  winch  ar(>  sold  under  this  name. 
ie-L;i  II'  '.  !'■     1.  'r  Lis  ,in  jistrinfrpnt.-iiihstaiic:  wliioli  it:  iqijilira- 

ted  acent,  and  have  "been  used  in  the  cure  of  gunshot  and 
nds.  Their  balsamic  nature  not  only  cures,  but  after  a  few 
ilication  all  unpleasant  odor  ie  entirely  removed. 
great  popularity  for  a  time  of  the  Eitcalypius  globulus  was 
&  reputed  properties  for  preventing  malarial  fevers,  Un- 
Etrictfl  in  Spain,  Italy,  and  in  some  parts  of  France,  were 
ith  the  Bine-gum,  now  called  the  anti-fever  tree.  Iteanti- 
iputation  soon  reached  the  United  States,  and  the  demand 
'trees  became  bo  great  that  the  Department  procured  sup- 
ed  and  propagated  and  distributed  many  thousands  of  the 
ring  several  years  from  1870,  Their  hardiness  had  been 
1  here;  it  was  found  that  they  were  destroyed  when  the 
iter  went  down  to  34  degrees.  As  reports  came  in  its  cli- 
M  could  be  more  accurately  located,  which  proved  to  be 
ted  than  was  hoped  for  at  the  start.  It  was  destroyed  by 
klveston,  Tex.,  and  in  Florida  as  far  as  latitude  39  degrees, 
nia  it  is  successfully  grown,  and  is  largely  planted  in  cer- 
of  the  State, 

gard  to  the  sanitary  value  of  the  tree,  it  has  been  strongly 
t  its  value  was  owing  to  its  rapid  growth  and  great  absorb- 
of  its  roots  in  drying  up  wet  and  marsh  lands,  but  it  is  no 
ibted  that  E.  globulus,  along  with  other  species  of  Eucalyp- 
rate  with  water  a  volatile  oil  and  a  volatile  acid,  which 
fbe  atmosphere  and  contribute  to  its  invigorating  and 
ttnre  and  character. 

aribution  of  Eucalyptus  plants  has  not  been  confined  to  this 
Uore  than  forty  species  have  been  propagated  and  sent  out, 
ecial  merit,  either  in  hardiness  or  in  uiilizable  economic 
has  been  noted  from  any  of  the  species,  so  that  their  fnr- 
igation  is  abandoned,  at  least  for  the  present. 


rodaction  of  varieties  of  figs,  and  their  propagation  and 
m,  was  a  matter  of  early  as  it  has  been  one  of  constant 
ion.  Ever  since  the  establishment  of  the  Department  it 
mporiiuned  to  procure  the  true  Smyrna  fig,  and  although 
!  have  been  procured  from  various  European  sources — em- 


I  the  popular  fi^  of  commerce — only  in  one  importation 
d  plants  named  White  Smyrna,  and  on  fruiting  it  proved 
SUDO  as  the  White  Marseilles.  Smvrna  figs  are  probably 
16  are  Malaga  grapes,  and  derive  their  names  from  places 
It  is  weir  known  that  numerous  varieties  of  figs  are 
Miter  into  commerce  under  the  name  of  Smyrna  figs. 
ijian  be  grown  over  a  large  part  of  the  United  States,  and 
faind  20  degree  of  frost  when  the  young  growths  are  thor- 
jttsied;  this,  however,  seldom  occurs  north  of  Georgia, 
)  favored  spots.  Even  in  Georgia  early  winter  frosts 
med  wood. 

i  localities  the  plants  can  be  protected  during  the 
J  the  branches  close  to  the  ground,  and  covering 
,_t  of  soil. 
gohoots  have  ripened  properly  this  covering  will  pro- 
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tect  them  safely  during  the  winter;  if  the  wood  is  immatnrey 
ing  will  be  of  out  little  avail. 

The  ripening  of  the  wood  can  be  assisted  bv  planting  in  a  grayeDy 
or  sandy  soil;  if  the  soil  is  rich,  growths  will  be  made  at  the  ezpeD86 
of  the  fruit. 

Fig  nomenclature  is  very  puzzling,  as  the  following  list,  with 
synonyms,  will  show.  As  usual  with  fruits,  the  best  varieties  haya 
the  greatest  number  of  synonyms: 

Angelique,  syn.,  Coucmielle,  Madeline^  Melitte, 

Aubique,  ^yn,  ^  Auhimie  Violette,  Violette  gro89e. 

Bordeaux,  syn.,  Auoiqnon,  Figue-Poire,  Oros-Rouge  de  Bordeaux^  PtHU  Anh 
Wowe,  Violette^  Violette  ae  Bordeaux,  Violette  Longue. 

Black  Boui-jassotte.  syn.^  Bourjassotte  Noir,  Bamissotte,  De  Beilegarde. 

Wliite  Bourjassotte,  syn.,  Bourjaaaotte  Blanxihe, 

Bourjassotte  Gris,  syn.,  Early  Yellow ,  Jaune  Hative, 

Bi-unswick,  eyn.,  Baysivater,  Beyronne,  Black  Naples,  Brotmi  Hdniburgh,  Clem' 
intine,  Hanover,  Large  Turkey,  Madonna,  Peronne,  Red,  Eoee^  Rose  Beyronmt 
Rose  Blanche, 

Early  White,  syn.,  Blanche  Ronde,  Small  White,  De  Deux  Saisona,  ESarlu  SmioM 
White, 

Black  Genoa,  syn.,  Negro  dEspagne,  Nigra,  Noire  de  Langtiedoe, 

"White  G«noa,  syn.,  Large  White  Genoa,  Large  White. 

Black  Iscliia,  syn..  Blue  Ischia,  Early  Purple,  Early  Forcing,  Nero  HondeNoin. 

Brown  Ischia,  syn..  Chestnut -colored  Ischia. 

White  Ischia,  syn.,  Brockett  Hall,  Nerii,  Singleton,  Oreenladhia. 

Yellow  Iscliia,  syn. ,   Cyprus,  Yellow. 

Matta,  syn..  Small  Brown. 

Black  Marseilles,  syn.,  BlacJc  Provence. 

White  Marseilles,  syn.,  Adam's  Fig,  Raby  Castle,  Blanche,  L^Athenea,  IMfi 
Seedling.  Pocock's,  Marseillaise,  White  Naples,  White  Standard. 

Peau  Dure,  syn.,  Peldnre,  Verte  Bnine. 

Brow 
mon 
petual, 

TESTING  THE  MERITS  OF  SPECIES  AND   VARIETIES  OP  PLANTS. 

• 

This  was  a  subject  of  early  consideration  in  the  operations  of  the 
Department.  In  my  report  to  tlie  Commissioner  for  1863, 1  alluded 
to  the  necessity  for  a  series  of  experiments  to  test  the  comparative 
merits  of  cereals,  vegetables,  and  truits,  mostof  which  have  run  into 
a  vast  number  of  varieties,  many  of  them  being  comparatively 
worthless.     I  quote  as  follows  from  that  report: 

In  a  sale  catalopie  of  agricultiu*al  and  p:arden  seeds  now  before  me,  there  are 
enumerated  52  varieties  of  \yea8.  32  varieties  of  beans,  34  varieties  of  lettuce,  18  varie- 
ties of  onions,  48  varieties  of  turni]w,  42  varieties  of  eabbages,  and  10  varietiea  of 
cclerj\     No  one  desires,  neither  is  it  necessai'v,  to  cultivate  aU  of  these;  it  is  thei^ 
fore  of  much  im|>ortance  t<^)  know  which  are  Wst  and  most  suitable  for  the  purpose 
oquired,  whether  early  or  late,  lar;2;e  or  small;  whether  productive,  of  good  keep- 
ing qualities,  or  otherwise.     Possessed  of  such  information  the  buyer  could  mafee 
lis  purchases  understandingly,  and  the  seller  would  speedily  drop  unsalable  aorta 
:'rom  his  list  and  both  would  be  gainers.    As  a  commencement  towards  carrying 
»ut  the  alwve  suggestions,  40  varieties  of  potatoes  were  procured,  also  many  YBxie- 
\es  of  peas,  turnips,  and  other  plants,  but  owing  to  the  limited  space  only  a  »m^. 
juantity  of  each  could  l)e  planted,  not  sufficient  basis  upon  which  to  found  anr 
»i)inion.     For  purposes  of  comparative  experiment  in  field  and  general  gard 
rops,  and  for  other  necessary  uses,  the  six  acres  of  'gaixien  ground  is  altogt 
dequate. 


nn 


n  1864  Government  Reservation  No.  2  was  placed  under  the  con* 
ikA  of  the  Commissioner  of  Agriculture  for  the  purpose  of  anexper- 
montal  farm.  For  several  years  test  experiments  were  attemptea 
^it.b   ^pr^alq.  f'^  Lgrp  plan^-s.  )Tif]  frarden  iruits  and  vegetables.     Ii 


DIVISION   OF   OARDENS    ANB   GEODKDS. 

18C5  ttere  was  produced  on  the  reservation  120  varieties  of  wheat, 
16  varieties  of  rye,  17  varieties  of  oats,  70  varieties  of  peas,  30  kinds 
and  ■varieties  of  beans,  IS  varieties  of  cabbage,  14  varieties  of  lettuce, 
13  varieties  of  onions,  43  varieties  of  potatoes,  and  30  kinds  of  mel- 
ons, azid,  in  addition,  many  other  forage  plants,  such  as  clovers  and 


In  1866  33  kinds  of  sorghum  were  cultivated,  and  many  kinds  of 
turnips,  beets,  etc.  It  soon  became  e'\'ident  that  as  a  farm  the  area 
was  altogether  too  limited  for  the  requirements  of  satisfactoiy  re- 
sults in  this  line;  and  when,  in  1857,  the  Department  building  hav- 
ing "been  located  upon  the  grounds,  it  became  necessary  to  arrange 
them  in  a  manner  more  in  keeping  with  suiTOunding  improvements. 
In  the  spring  of  1867  upwards  of  50  species  of  grasses  were  sown, 
and  their  growth  and  main  characteristics  were  noted  weekly  dur- 
ing the  season.  A  plot  10  foot  square  was  allotted  to  each,  and  the 
results  were  recorded  in  the  report  of  tlie  Department  for  that  year. 
Collections  of  small  fruits,  such  as  strawberries,  raspberries,  etc., 
have  been  maintained  to  some  extent  since  the  establishment  of  the 
garden;  but  with  the  present  limited  area  in  cultivation,  extensive 
collections  can  not  be  accommodated. 

LAYING  OUT  THE  GR0UKD8  AND  PLANTIKQ  THE  ARBORETUM. 
Having  prepared  plans  for  tlie  an-angement  of  the  grounds,  com- 
prising about  3;;;  acres  in  all,  and  after  underdrainiiig  and  thoroughly 
plowing  and  subsoiling  the  wliole  area,  a  portion  was  ready  for 
planting  in  the  fall  of  18CJ).  The  operations  of  IfiUS  wore  mostly 
confined  to  grading  and  road-making  in  close  proximit  j-  to  tlie  Depart- 
ment building,  which  was  newly  occu])ied.  A  portion  of  the  main 
road  in  front  of  the  stracture  was  finished  with  a  concrcitu  surface, 
the  larger  portion  of  the  roadways  being  macatlamized  in  the  best 
manner. 

Immediately  in  front  of  the  building  a  geometrical  arrangement 
of  flower  beds  was  introducotl,  finished  ami  supported  by  a  stone 
terrace-wall,  surmounted  with  an  ornamental  iron  lialustrude,  end- 
ing'with  two  pavilions. 

The  I'lan  for'  laying  out  the  ornamental  part  of  the  grounds  pro- 
.  vided  for  an  arboretum,  in  which  would  bo  represent  ed,  so  far  as 
Bpace  would  admit,  a  spt?i'iraen  of  every  tree  and  silirub  capable  of 
existing  in  the  climate,  to  be  plantetl  in  strict  acconbiiicii  with  a 
botanical  sy:itora,  and  at  the  same  time  i)ro<luce  a  high  degree  of 
eff^tive  landscape  gardening  and  pleasure  ground  scenery — a  com- 
bination  not  liithoito  ittti;niiited  on  a  similarly  extended  scide.  The 
planting  wa.s  viiluully  linii^lied  in  1S7 1.  The  progress  of  jfrciwlli  has 
been  satisfactory,  and  the  landscape  design  is  now  fully  devtlopi'il. 

The  principles  recognized  in  aiTanging  the  grountls,  and  their 
practical  apjilication,  are  bi'iefly  defined  in  an  aitich^  prej)ared  for 
and  publisliod  in  the  Annual  Keport  for  IH'J!),  under  tin;  title,  Land- 
scape Gardening. 

THE  CONSERVATOltr. 
In  J8C8  I  submittoil  designs  for  a  conservatory  320  feet  in  length 
and  of  an  average  width  of  28  feet.     The  structure  was  coinideted 
and  occupied  in  1871. 

The  conservatory  was  erected  for  tlie  iJiir[>ofie  of  miiinlriining  a 
oollectiou  of  economic  or  useful  plants.     No  plants  were  to  bo  ad- 
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mitted  hecaiise  of  the  beauty  of  their  foliage  or  the  beautv  of  theiri 
flowers,  or  for  tlioir  historic  interest;  but  only  those  whicn  yielded, 
or  furiiislied  in  some  measure,  commodities  of  commercial  impor- 
tance, of  UK^re  or  less  v«ilue;  also  with  a  view  to  the  propagation 
and  distribution  of  such  as  might  be  deemed  worthy  or  tnal  in 
suitable  climates  in  this  country. 

This  collection  was  so  far  advanced  in  1872  that  during  the  latter 
part  of  the  year  I  prepared  a  descriptive  catalogue  of  these  exotic 
plants,  in  which  about  live  hundred  species  were  briefly  noted  and 
their  uses  explained. 

This  structure  is  heated  by  liot  water  circulating  in  iron  pipes.  In 
arranging  the  pipes  a  jiotable  exception  was  made  to  the  methods 
usually  employed.  The  pri»vailing  method  was  to  incline  the  pipes 
for  some  distance  from  the  boiler  or  water  heater.  In  other  words, 
the  flow  pipes  were  laid  on  an  ascending  grade  and  the  return  pipes 
on  a  descending  grade.  No  uniformity  existed  as  to  either  the 
height  or  distance  of  the  ascending  pipes;  those  conditions  were 
regulated  by  the  length  of  the  building;  if  200  feet  in  length,  tiie 
ascent  would  bo  to  that  extent;  if  20  feet  in  lei^gth,  so  would  be  the 
length  of  tlio  ascending  x)ixjei.i;  from  these  distances  the  water  is 
conducted  in  a  descending  grade  to  the  boiler.  Observations  having 
convinced  nie  tJiat  the  asrending  pipe  retarded  the  circulationcS 
watin\  and  tluit,  other  thin<rs  biding  e([ual,  the  most  rapid  circulation 


much  as  ])ossil)lo  of  a  dpseendiTig  grade.  For  instance,  in  a  length 
of  lOO  f'.Ml  from  t.lie  boilrr  to  tjie  end  of  tln^  house,  an  upright  pipe 
3  feet  in  l'jii.i4;ili  is  altaclie'!  to  tlu*  boiler,  from  which  tne  pii>e  oe- 


scends  tlie  Vv'hole  length  and  returns  back  on  a  similar  grade,  making 
a  uniform  desceiit  through  ll'^O  l^'ct  of  pipe. 

If  the  water  absorb<»(i  and  iransniittea  heat  by  conduction  only, 
tlicn  thu  position  of  tho  pipt.'s  would  ].»e  of  but  little  importance;  but 
as  it  is  by  convection,  circulati(.>n  or  actual  movement  of  the  water, 
then  gravitation  and  diminLshed  fi'iction  are  notably  mfluential  in 
the  efficient  working  of  the  apparatus. 

PINKAPPLES. 

The  climates  in  tlie  Uiiitivl  St;ites  suited  to  the  pineapple  plant  are 
limited  to  southoi'u  Floridii  and  perh.a])^  some  parts  in  southern  Cal- 
ifni'Tiia.  Tliis industry  is  :-;i]»i'lly  lyccoiiiing  iiu['oi'tant  in  southeast- 
ern Florida.  Avlicre  the  clinuilr  s'-nns  favor.-ibh^  1(.)  the ])rotital)lo pro- 
duction nt*  iliis  fruit.  With  n.  vi(-w  to  jKs.vjst  in  the  extension  ot  its 
culture tlie  ])e])art!n}-nt  en.'ctod.  a  '^las.^*  structure  for  the  ]>ropagation 
of  t]i(^  i)in(\api)h".  An  iiii]>t)rtati(>n  oj'  tlu^best  select«»d  varieties  was 
made,  and  froiri  1]n"^"  a  iVw  huTi(!r<Ml  plants  have  bec^n  raised  and 
distribute d  among  /.^rowers.  Under  a  limited  glass  surface  propa- 
[^atioji  ])i'ocv<  ds  slowly;  ,a  few  jj^'iiils  of  ;i  kijid,  however,  c.au  soon 
l)e  increased  when  planted  iu  a  suitahle  climate. 


TU'ILDTNi^!   (iLASS-ILOUSKS. 


All  the  glass-hou«:(*s  are  const rneted  u])on  the  fixed-roof  plan,  con- 
sisting of  skelett)n  Trame-work  sup}»i)rt.ing  a  series  of  liglit  sash  bars 
f or  I">lding  the  glass.    This  method  is  not  only  cheai^er  than  the 


ir  u  *  .  le 


.^  more  ugnx  lo  txie  planiB.    Since 
lot  building  by  the  writer  in  1850, 
Aiiouooi  giasing  adopted,  no  other  kind  of  roofing 

M^ea.  The  orainary  way  of  glazing  window-saslies  is  to  sot  in  the 
gu  fasten  it  with  triangular  hits  oi  tin,  then  fill  the  outer  surface 
of  jjxe  sash-bar  with  putty. 

When  this  method  is  applied  to  green-house  roofs  it  is  almost  im- 
possible to  prevent  leakage.  The  ii-osts  of  winter  and  the  hot  suns 
of  summer  cause  the  putty  to  crack  and  fall  apart,  requiring  con- 
tinual repairs  in  the  effort  to  maintain  a  water-tight  roof,  and  only 
partially  successful  at  best. 

To  make  a  permanently  tight  roof,  the  glass  should  he  bedded  in 
well  worked,  rather  soft  putty.  A  layer  of  this  having  been  uni- 
formly spresul  on  the  sash  bar,  the  pane  of  glass  is  gently  press(id 
on  it  until  it  reaches  an  equal  bearing!,  and  so  working  up  a  portion 
of  the  putty  that  it  will  fill  all  spaces  between  the  edge  of  the  p^la.ss 
and  the  wood  work.  After  the  surplus  putty  is  neatly  trimmed  off, 
both  inside  and  out,  it  is  allowed  to  dry  and  shrink,  then  a  coat  of 
paint  is  applied  which  will  fill  up  all  crevices,  and  make  a  perfectly 
water-tight  finish;  if  any  slight  leak  should  appear,  a  coat  of  paint 
will  stop  it. 

After  testing  glasses  of  different  sizes,  panes  10  inches  by  12  inches 
are  preferred.  For  this  sized  glass  the  sash  bars  are  placed  12^ 
inches  apart,  measuring  from  their  centers,  allowing  one-fourth  inch 
rebate  on  e^<;h  side  for  the  glass  to  rest  upon;  the  pane  is  secured  by 
brad-nails  three-foui'ths  of  an  inch  in  length,  four  to  each  pane, 
fastened  at  the  corners;  the  two  upper  nails  form  a  support  to  the 
next  i)ano  above,  and  their  position  determines  the  amount  of  lap, 
which  should  not  be  more  than  one-sixteenth  of  an  inch;  wide  laps 
hold  dust,  which  in  turn  holds  water,  which  may  freeze  in  frosty 

rather  and  sfjlit  the  glass. 

Ventilation  is  proviued  for  by  hinged  or  by  small  sliding  sashes 
on  the  roof,  which  can  be  fixed  so  as  to  prevent  leakage. 

HEDGES. 

In  the  spring  of  1864  specimen  hedges  were  established  with  a 
new  to  showing  the  relative  merits  of  various  plants  for  this  pur- 
DOBe,  either  as  fences  for  farm  or  garden  protection,  or  for  forming 
boundary  and  dividing  lines  in  pleasure  grounds  and  lawns, 
lor  shelter"  from  cold  and  biting  breezes.     These  specimens  af- 
led  much  of  interest  to  those  seeking  information  in  that  line; 
inspection  of  them  afforded  more  information  than  could  be  con- 
ned oy  the  most  labored  description.     The  following  plants  were 
:    Osage  orange,  Madura  aurantica;  Honey  locust,  Glcdiiscliia 
mthos; buckthorn,  Rhamnus  catharticus;  Berberry,  Bcrhtris 
iris;   Japan  Quince,  Cydonia   Japonica;  Beech,   Fagus  5//Z- 
joy  European  Hornbeam,  Carpinus  Behdus;  European  Field 
Je,  Acer  campestre;  Japan  j)rivet^  Ligustrum  Japonicuvi;  Hem- 
:  Spruce,  Aoies  Cancvdensisj  Norway  Spruce,  Abies  txccUa; 
se  Arbiorvitae,  Biota  orientalis;  American  Arborvitfe,    Thuja 
ntalis;  Evergreen  Euonymus,  Evonymus  Japonicu^;  Silver 
Eleagntis parvifoliusj  Jujube,  Zizyphus  vmgaris. 
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MISCELLANEOUS   PLANTS  PROPAGATED  AND  DISTRIBUTED, 

Ramie,  or  China  grass,  Boehmeria  nivea:  Seeds  of  this  fiber 
plant  were  procurod  early  in  the  year  18G5  and  sown  in  a  glazed 
frame.  This  i)rocaution  was  taton  because  the  seeds  are  verv 
minute  and  have  to  bo  sown  on  tho  Kuvface  of  the  soil  and  pressed 
in  without  covering.  Thousands  of  ]i»h\nts  were  produced  and  dis- 
tributed throughout  tlio  country  the  iollowing  year.  The  distribu- 
tion of  the  plant  was  abandoned  when  it  became  apparent  that 
machinery  vras  wanting  to  ]n-opare tlie  tiber  for  market,  consequently 
there  was  no  demand  for  it.  The  Dlant  is  easily  cultivated,  anci 
could  be  j)roduc(^d  in  quantities  should  a  demand  arise.  It  is  quite 
hardy  south  of  tliis  District. 

New  Zealand  Flax.  Pliorrn  in.  /;?  tencio':  The  fiber  in  the  leaves  of  this 

Elant  is  rexjuttid  for  itr3  stron.'dii.  On  the  supposition  tha,t  it  might 
e  utilized,  seeds  wore  })rocuriMl  from  its  native  country,  from  which 
several  thousands  of  p]a:i1s  wore  produced  and  distributed.  The 
fiber  is  difficult  of  extract  ioji  and  has  b^en  tlie  subject  of  much  ex- 
periment by  chemists  and  otliers.  The  hiti^st  results  prove  that  the 
hber  is  hehl  together  by  various  Icinds  ol  gnm,  and  when  these  are 
removed  the  fibers  are  quite  slu>rt.  aiul  havo  no  felting  properties. 

Sisal  Hemj),  Af/un  fiiscJ-'Wi :  Tin's  ])laTii  was  iutroaiiced  into 
Florida  fifty  years  ;ip:.\,  1-ut  it^  culture  ^vtjs  abandoned  during  tbe 
Indian  war  i}i  that  S'jiic-.  S'Mri*^  yv\'irs  a;.ro  a  consignment  of  yomi!!; 
plants  of  tills,  oi'  ;ti}  rquiilly  iiliiizalle  s|  unties,  was  received  froi:i 
Wan  Domiji.:^(;  :i7idtli':y  v/oro  di  -!  fiou;*  ■:!.  At  the  saujt:  tiiiici*  plants  iA 
the  next  nn'iiiio'.i'd  w-.  r-,'  i'-:-*  .■■i\ed  aiul  s'-^^iV  ■.'.>  the  sarfi(^  Incalities. 

Ciibwyii  i\hi\\  roi(rrr(.')/{ I  r //■';.•. /?.sv  ;  Tht^  li-tivos  of  this  plant  }ielJ 
a  useful  til.w!!',  s-  i;!*;V,:::'.i  si.'iiiiar  to  Oit- 1-);-^  ni(-nti..>nrd.  Xeither  of 
tin*  jilarits  arc  Vf-  ci'.'."  i^.*':-.  '.  to  any  e?:.t»"ni  in  tlu^  United  States. 

Gr.:n-aral)ic,  Amr'-f  ^[r-ilt'r.a:  Tl;i«  ;:ani  is  also  fuuiid  in  other 
species  i)f  At-acia.  i'laiiis  of  l]":^. >.■  iiavL*  boen  raisL^l  from  time  to 
time  and  sent  out  to  soiiincrii  cliniati/s.  Quite  a  number  of  plants 
of  A.  Arahic^i  Iia'^'c*  liidy  bcjn  dj.^ii-il)ute(r. 

Clit-riniovi-r,  .1 } on'.i  ('/((  rinioUd:  This,  Vv'ith other  species  of  Anona 
wliicli  pr(»(luce  fruits  in  ;ho  Wc^i  Indies  and  otht-r  warm  climates 
unfler  the  jia?!H-s  n\  s.>i;i'->f>n,  sweet-sop,  custard-apples,  etc.,  were 
introcluced  lu'i'*^  ar.d  disiiibar.'d,  mostly  in  Florida  and  California, 
some  twi^]itv-livo  years  a:;o. 

Caniph(H*  tree  (.•;'  Jai-i'.;:.  Cmunliord  ({Ijirlnnini.m:  The  Camphor 
tree  has  hcvn  di^l!•:bll1^•'i  y-'arly,  inor'M)r  less,  since  the  establish- 
ment of  tho  ]>cj..irtiM.-;ii.  !!'.l:iny  ti-ii/s  from,  the  earlier  distributions 
have  now  a.tiaiii.d  t(.»  corisiiii.rjiM;.^  size  and  Ix^uiiy.  It  is  an  ever- 
grcrn,  gi'ov^-s  1' ipldiV.  ;  :rl  s'.a!:.'.-  \]\\'  coast  cliMKle  jit  least  as  far 
noi'tli  as  the  (J:j]oJii..is.  Of  L-i.-.'  y«-;ri's  Ijk*  disLi'ibution  cif  this  tree 
has  avii'agcd  tlirt-e  i '.loii-  :n.«l  j.l  -n.  >  a.aiiiially.  They  are  sent  mostly 
to  Flurifl.i  aiid  Tr:...>,  v,  ■.»»■•..'  ili  \v  ;;i:  ^v.•<•:' a..  ;-;.•( ;dpiiv]v->fc:o  as  oma- 
ment.-d  sh.uic  rw-,  ^\  v.ith  a  !»/■■' .  -nWiy  u):\\  v.'licn  they  become  more 
Ijh.'utiful  aiLd  iji'M'-.T  kjiuv.u  ef:oi -..-■•  iy.:\\  ]"j  nr.ide  lo  extract  camphor 
frcnn  tho  branches. 

Tiiis  product,  is  obf^ii.Mcd  by  choiii'*!^./.-'  Tif  Ivrigs  and  branches  into 
small  pieces  aul  boi'lTi;;-  [hew  \::\.i  val-.  r  va  an  iron  vessel,  stirring 
thein  until  tin;  ca..ii]'!i«.)i-  '.•.•^•:a..-  (.?  .•i-.ll  <  jc  i:)  l:a*  stirring  utensil.  It 
is  then  reiincd  by  subliniaLiou,  tiu  operation  reciuiriug  caro  aud  ex- 
l)eri(Mice. 


Cocoa- 
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soa-uul  paiui,  Oocuu.  imvifeTu,:  About  twBudy  veiirs  ago  a 

si^rnment  of  cocoa-nuts  was  received  from  Central  America,  and 
some  years  later  a  small  quantity  was  procured  from  the  West  Indies. 
These  ■were  distributed  in  localities  ivJiere  it  was  supposed  that  the 
plants  would  flourish.  At  that  time  but  little  was  thought  about  the 
profitable  culture  of  the  plant,  and  it  is  presumed  that  no  attention 
was  given  to  the  few  sent  out  by  the  Department.  Of  late  years, 
however,  more  attention  has  been  given  to  this  fruit  in  Southern 
Florida. 

The  Coca  plant,  Eryllioxylon  Coca:  This  plant  has  been  under 
proiiaeation  for  many  years,  but,  like  the  cinchona,  it  has  not  found 
a  suitable  climate,  so  far,  in  this  country.  During  the  past  few  years 
considerablo  interest  has  been  attached  to  the  plant,  and  it  has  been 
in  much  request.  Plants  have  been  furnished  to  all  applicants,  and 
many  of  them  have  been  senttotlie  Southern  States  and  to  C3lifornia, 
but  so  far  no  one  has  reported  success  in  its  growth. 

The  Mango,  Mnn^ifpva  indica:  The  Mango,  in  sorao  of  its  many 
varieties,  is  esieonied  as  one  of  the  most  delicious  of  tropical  fruits. 
It  is  liirgely  cultivated  in  the  East  Indies,  where  much  attention  is 
giveix  to  the  pro[>agation  of  tiie  best  selected  kinds.  Seeds  of  Man- 
goes have  been  procured  at  times  during  many  years  past,  both  from 
the  Eiist  and  West  Indies,  said  to  have  been  selected  from  the  iinest 
varieties,  but  no  guaranty  can  bo  jTivon  as  to  the  value  of  the  fruit 
which  tliey  may  produce.    About  ten  yeiirs  ago  a  ease  of  grafted 

Slants  of  es^teemed  varieties  was  procured  from  a  botanic  garden  in 
amaica.  AVost  Indies,  but  owing  to  great  delay  in  transpoi-tation 
few  of  the  plants  were  found  to  be  alive. 

The  Date  palm,  Phatnix  daciylifera:  Like  the  Mango,  there  are 
many  varieties  of  this  species,  some  of  them  quite  superior  in  the 
quality  of  their  fmits.  Unlike  most  palms,  the  Date  jialm  throws 
out  sucfcei*s  from  its  main  stem,  near  tlie  roots,  so  that  it  can  be  in- 
creased or  i;ii'opagated  iu  that  manner,  and  is  often  done  with  choice 
varieties.  For  many  years  the  Department  has  distributed  quanti- 
ties of  this  palm  which  have  been  raised  from  imported  seeds.  Some 
of  these  importations  consisted  of  seeds  collected  in  southern  Europe, 
where  the  hartfiest  varieties  are  cultivated. 

Various  efforts  have  also  been  made  to  secure  suckers  or  offsets  from 
kinds  of  reputed  merit,  but  without  success.  Two  importations  have 
been  received,  and  in  bot]i  instances  the  plants  proved  to  be  dead. 
The  cost  and  risk  were  so  groat  that  further  efforts  were  abandoned. 
Ginger,  ZiiKjiher  officinale:  Rhizomes  of  this  plant  have  been 
distributed  for  a  long  time,  but  no  reports  of  success  liavo  been  re- 
ceived, Altliough  a  tropical  j)lant,  its  annual  gi'owlh  is  completed 
in  ft  few  mouths,  like  cotton,  and  it  is  probable  that  it  could  bo  grown 
wherever  cotton  will  mature.  The  roots  being  lifted  and  kept  warm 
and  dry  duiing  winter  will  bo  in  condition  to  plant  the  following 
^ring.  The  trejitment  would  bo  about  the  same  as  that  given  to  a 
taopof  potatoes.  The  conserve  known  as  "preserved  ginger"  is  an 
■rbcle  of  considerable  commerce.  It  is  pi-epared  from  immature 
toots,  so  that  they  are  soft  and  succulent,  and  (;au  readily  absorb  the 
iirnp  in  which  they  are  preserved. 

rfe  following-named  plants  have  been  propagated  and  sent  out, 
BIOBt  of  thcni  in  quantities  not  exceeding  a  few  hundred  each: 
;.   TpHmsrind  tree,  Tamarijuliis  indica;  vanilla,  Vanilla  })lanifolia; 
jtork  oak,    Quercua  subcr;  black  pepper,  npcr  nitjrimij    licorice, 
tUlfej/TThisa,  glabra;  basket  willow,  S^ix  viminaliis;  Japan  varnish 
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tree,  Rhus  vernicifera;  Pistacia  nut  tree,  Pistacia  vera;  aUspioe, 
FAKjeniapimenio;  the  Lee-cliee,  Nepheliurn  Liichi;  gum-arabic  plant, 
Acacia  Arahica;  tlie  Carob  tree,  Ceratonia  siliquaj  cinnamon,  Cin- 
namomum  zeylnnic.uni;  mammea  apple,  Mammea  americanaj  dwarf 
banana,  Musa  Cavendishii;  Avocada  pear,  Persea  gratissima;  Ja- 
pan medlar,  or  Chinese  Lo-quat,  Photinia  Japonica;  pomeRranate, 
Punira  qranaixun;  Mexican  pepper  tree,  Scldnus  molle;  Cattleya 
giiava,  Psidium  Cattleyamim. 

Among  tlio  nuiny  papers  prepared  by  me  for  the  reports  of  the 
Dei)artnient,  the  following  are  selected  for  reference,  as  bearing  more 
practically  upon  topics  illustrative  of  the  work  of  this  division: 


I 


Year. 
1S63 

180S 

I 

iSCy  i 


lis '3 
1S77 


ISM 


Subject. 


Slioltrr  and  Ppol^otinn  of  Oreliurda 

( )i:  tti«^  Ol>jecU  auil  Aims  of  ihe  (jardeu  of  tho  Departinout. 
On  l*riinlr>g 


F&geof 
Bflpoil 


Si  riiijj  and  Frdl  riantlnjc  nf  I'lves 

MrchankMl  ri-'*i)arrit  i«>a  «if  th»»  Si  ill \ 

ItcMiiiirl:.-*  oM  I'niniiv^  and  TniiiiiMj^  thi*  (IraiK'xino,  with  tiiiotations  and  illuHtrations 

from  various  authors     

Notes  on  UraiKU  Cliniatos " 

I.l.-;t  of  Sp^i'iM!  and  Varietiiw  of  bardy  I'luuts  for  Uie  Arboretum 

Uinta  in  HortlcnUurc ".*..'.".'." 

i)n  CJr!ip«»  Cultun* !!!!!.!! 

iMassiJlcaf  ion  of  Xativf  (JrajK-'ij !  i !!!!!!!! ' 

(i/r.ssi-y  .and  l'')ra;ro  I'l;iii:s !.."!!!!! 

On  I.ai:.!si'ai>j  (inrdi-niii;.' \'.\... .    W 

A".  |-le.^  for  S<>=.it Iktm  St..;:fS '.'.'...     \ 

f;'  ^.«Jar■::^.  on  I*<-ar  (':iit;!iv 

VV.wi  .f  Iiffi'irtin-.-n:  (Iivmiuls  with  ivfi-rt-Mo-.s  to  i.»i».-ition  of  i'ainilio*;  i,i'  I'laais! .. . 

Ts-.si-.ir  Vr.'^Trrri!)!.'  I'mdii'Ms  and  thfir  Sources \\ 

M.iior  Vp  ,'■  Talilo  rrn'l'ii*t3 ....,.' 

'  'u  \"."r.t«T  I'lrints '. 

'  Ml  !  h>i.'.\r»ri'.  \  astaln.v 

«  t:  \<i'li:'iatizj»ii'iu . . ' 

'  •'.  i;.:.;ilyiitiis .......'....' 

{  ).i  (  i;-,.  -.  .'i>.^ 

5:-»ta:i"'n  iu  *'r<'ii]-«:ti£r 

S.  w  in:;  Sf'-'ls  ari«l  i-.'aisin^j  Yoinii:  I'l-iriM  of  I-Vii^'st  Treo.s 

\   t's  iiM  SiiiM  I  r"i«ii"ai  uj-.d  <  )i.i:it  i'lai'ts 

i}'.  ( injif"* 

•;=;.:  v.s  and  lili^hra,  (}raj>.),  iVach,  i\'Hr,  ami  Potato  .. 

N. it 0-3  on  <  )ranj?»;  Cultiir** 

(.'l.li.-iiil  ('orrtsiMjiulifnce,  answiTs  to  inicrrojMtoriL';;  on  varioud  subjects! 
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llcspeclfiilly  subniitlod. 

William  Saunders, 
IlorticuUurist, Landscape  Gardener 
and  Superintendent  of  Gardens  and  Orounds, 
Hon.  J.  ]\I.  Rusk, 

Secniary  of  AyricuMv/re. 
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■Washington,  D.  0,,  January  l,  1800. 
bmlt  herewith  the  following  abstract  of  the  work  done 
lical  Division  of  the  Department  of  Agriculture  dming 
.r. 
sctfuUy, 


I.  Rusk, 
Secretary. 


H.  W.  WlLBT, 

CJiemiat. 


:  of  the  Chemical  Division  during  the  past  year  has  been 
character.  There  iiaa  been  the  usual  amount  of  miscel- 
■k,  but  a  gratifying  decrease  in  the  quantity  of  assays  for 
s  metals  which  have  been  required  of  the  chemists  of  tho 
The  attempt  to  break  a  long  established  custom,  even  if 
y  extra  legem,  is  very  dilBcult,  and  there  are  still  many 
ade  upon  tho  chemists  of  the  Department  of  Agriculture 
s  of  Congress  and  other  influential  people  for  the  assay 
silver  ores,  and  examinations  of  miuerfil  waters,  and  for 
having  no  relation  to  agricultural  investigations,  and  for 
ve  benefit  of  the  parties  iutcre,stod.  It  is  liojjed  that 
.U  Bueh  work  may  be  refused  and  remanded  to  cliemists 
■e  employed  especially  for  that  purpose  by  tho  parties  in- 

another  class  of  analyses  which  has  also  mode  a  less 
on  tho  time  of  the  chemists  of  the  division.  I  refer  to 
B  of  soils  and  fertilizers  from  different  parts  of  the  coun- 

cases  during  the  jast  year,  save  in  a  few  exceptional 
jrsons  asking  for  euch  analyses  have  been  respectfullv  re- 
.6  agricultural  experiment  stations  of  the  States  of  which 
itizens.  The  experiment  station  is,  without  doubt,  tho 
6  for  such  work  to  be  done,  and  inasmuch  as  the  General 
t  has  given  toeachoneof  thesestations substantial  finan- 
.3  only  simple  justice  that  this  class  of  work  be  given  to 
hough  we  have  thus  been  relieved  in  part  of  the  bnrdi'u 
work  formerly  imposed  upon  us.  there  has  still  been  a 
:it  of  miscellaneous  work  demanded,  and  the  force  of  llio 
j  has  been  unequal  to  keeping  np  witli  tho  work  proposed. 
uence  of  this  the  regular  investigations  of  the  division 
jomewhat  retarded  on  account  of  the  necessity  of  per- 
irt  of  the  chemical  force  to  engage  in  the  miscellaneous 
.ted. 
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ANALYSES  OF  FXOlTZLXZBRa. 

Numerous  analyses  of  fertilizers,  fertilizing  materials,  clays  ai 
marls  liavo  been  made  in  llio  division  sincaour  last  report,  but  the 
appear  to  have  only  a  local  interest ;  and  inasmuch,  as  the  results 
the  work  have  been  sent  by  mail  to  the  liersons  iuterested  they  a 
omitted  from  this  report. 

PRODUCTION  OF  BEET-SUQAR. 

Since  the  report  made  in  Bulletin  No.  6,  in  1885,  on  the  productii 
of  beet-sugar  in  Calil'ornia,  mudi  interest  has  been  manifested,  n 
only  in  that  State  but  in  other  parts  of  the  United  States,  in  the  e 
tablishment  of  a  beet-sugar  industry.  A  large  number  of  sampl 
of  beet  seed  was  sent  out  by  the  Department  last  spring  to  differe: 
part  of  the  United  States,  and  wo  have  received  many  samples  < 
sugar  beets  for  analysis  as  the  result  of  this  distribution. 

These  analyses  are  as  follows : 

From  E.  G.  Church,  Topeka,  Kans.,  a  sample  of  sugar  beet  wil 
the  following  composition: 

Percent. 

Total  solid  matter 16. 20 

Sucrose 11. 44 

The  low  purity  indicated  by  the  above  analysis  is  due  doubtless  1 
the  fact  that  the  b(^et  had  bcon  harvested  for  a  long  time  and  ha 
deteriorated  somewhat  from  its  ori.Lcinal  condition. 

From  A.  11.  Alniy,  Xorwicli,  Conn.,  two  samples  of  sugar  bee 
which  on  examination  gave  the  following  results; 

iVo.  1.  Percent^ 

Sucroso 3. 87 

Degree  brix 8. 60 

Purity 41. 00 

Ao.  2.  Percent. 

Sucrose 7. 90 

Degree  brix 12. 30 

Purity 64. 23 

These  beets  were  very  x)oor  and  unsuitable  for  the  manufacture  c 
sugar. 

From  the  Empiro],Coal  Com])any,  Gilchrist,  111.,  a  samj^le  of  su| 
beets  of  the  following  comijosition:       * 

Percsent. 

Juice  expresried 55. 62 

Total  soliib  ill  juice 14. 51 

Rucroso  in  Jiiico 1 1 .  00 

Piu'ity  co-eiricieiit 77.  b'G 

The  above  samj^lo  vras  of  fair  valuo  for  sugar-making  purpoj 
but  not  tirst-claso  qiialiiy.     For  the  lirst  year's  eA])erinioiit,  howevei 
it  may  be  consideivd  f;ivoral:i«"\ 

From  William  M.  Steer,  "West  Branch,  lov/a,  a  sample  of  su| 
beets  of  the  following  comi)Osition  : 

IHsr  cent* 

Juice  expressed 58. 7-4 

Total  Bolids 9. 70 

Sugar  in  juice 6. 20 

Purity  co-eflicioi)  t 63. 91 

These  beets  were  of  a  very  poor  quality  and  unfit  for  sugar-makin 
purposes.  It  is  posiri^iblo  that  tlie  planting  of  the  beets  was  too  lal 
^TT^d  that  'hey  hac'  not  time  to  ripen. 


From  Ira  VotA,  Hastings,  Netr.,  of  two  samples  of  sugar  boots 
" '  "   were  analyzed  with  tne  folloTring  results : 


_„  1,  labelled  A.  F.  Powera ;  soil,  black  Band7  loam. 

Ho.  3,  labelled  lain'B  Imperial,  grown  by  Fred  JohnBOn;  beets  grown  all  ia  ona 

r ;  the  largeet  one  weighed  6  pounds:  pliinted  April  23, 19S\);  harvested  October 

1889(;  eoif,  black  sandy  loam. 


In  the  Juice. 

No.1. 

K0.1. 

Peremf. 
14.  W 
9.W 

es.ta 

a!7B 

Puiltr  co-elBcIeDt 

From  G-ustav  Onken,  Chapin,  111.,  four  samples  of  boots,  which  on 
being  analyzed  gave  the  following  results : 

1.  sis  beets,  raised  by  J.  B.  Kinnet,  Chapin,  111.,  on  binck  prairio  land  ;  all 
^owTX  in  one  row  ;  plants  at  tlie  distance  of  about  1  foot  ;  no  fiTtilizer  used. 

'2,  Beven  beets,  raised  by  B.  H.  Jlerrill,  Chapin.  IIJ.;  beets  were  raised  in  Scott 

County  on  barren  timber  land ;  no  fertiUzer  used ;  plants  all  grown  in  one  row,  at 
ft  distance  of  about  I  foot  apart. 

3.  six   beets,  grown  by  Gustav  Onken;  planted  the  bitter  part  of  April,  13 

3  apart  each  way;  the  beets  were  finally  thinned  until  theriMven- Bixteen  plants 

to  the  square  yard:  soil,  black;  no.  fertiliiter  was  used:  crop  h'n^d  four  times. 

1o.  5,  four  beets,  grown  by  Frank  Bumham.  on  black  soil;  row  13  Indies  apart; 
„„  fertilizer  used.  Thera  were  about  twelve  plants  on  a  equiiro  yard;  the  ground 
bad  been  manured  in  18S8  in  the  spring,  hut  not  since  then. 


Inthejuics.                        1 

No...        N0.1 

No.B. 

No.  4. 

P<r rent.  Percent. 

Pcrctnt. 

fVrcent. 

These  beets  areall of  very  poor  quality,  and  not  suitable  for  sugar 
making  purposes. 
Prom    Harry  F,  Downs,  Lincoln.  Nebr,,  three  samples  of  sugar 
__i,  numbered  36, 34,  and  40,  which  were  analyzed  with  the  f  oUow- 
ig  results  : 

No.  36,  (jrown  by  RoUin  Orcutt,  Harmony,  Nebr.:  variBty.  Vilmorin:  pLinted 
Ib-  18,  18«9i  sandy  lonni  soil;  cultivjitud  !iy  tlie  hoe:  tiarvesti'd  October  10,  ISSO. 
ma.  Si,  pTOviTt  by-  D.  Windliusen,  Pi-nder.  Nebr.;  variety.  Viluinrin;  planted  JfaT 
L18S9;  soil,  black  loam;  cultivation  saJiie  as  for  com;  hnrvestnl  October  14,  ISffl. 
■^  40,  Brown  by  A.S.  Darling,  Alliance,  Nebr,;  Tariety,  Liuie'sImpiTiiil;  planted 
S7  1 880;  soil,  black  sandy  loam;  cultivation,  plowmg  and  hoeing;  harveated 
'  21.  1S89. 

Analytical  data. 


m  (ho  Juice. 

m.1..  1  K..a<.  1  :...<•. 

isastiijui,..- 
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From  W.  0.  Budenis,  Sturgis,  S.  Dak.,  four  samples  of 
analyzed  with  the  following  results: 

No.  1  marked  Alkali  White. 
No.  2  marked  Sturns  Wliitc. 
No.  8  marked  Alkali  Red. 
No.  4  marked  Bear  Butte  Wliite. 

Ayialyiical  data. 


In  the  juice. 

No.  1. 

No.  2. 

No.  8. 

No.  4. 

Total  Kolids 

Per  ctfTit. 
Hi.  20 

Per  cent. 

14.87 

8.  no 

67.16 

Per  cent, 

19.87 
la.S.") 
GO.  06 

Percent, 
2S.25 

Sucroso 

10.  ?"» 

17  00 

Purity  co-eflftcit*iit 

76  40 

From  the  above  aiiiilyscs  it  is  soon  that  Nos.  3  and  4  show  be 
having  a  very  high  content  of  sucrose,  especially  the  latter,  a 
capable  of  yielding  a  satisfactory  amount  of  sugar  if  znanufactun 
The  purity  co-efficient  of  the  samples  is  somewhat  low,  but  tl 
doubtless  due  to  the  fact  of  the  ground  on  Avhich  they  were  ra; 
being  fresh. 

From  Ira  Ford,  Hastings,  Nebr.,  three  samples  of  beets,  analyz 
with  the  following  results: 

No,  1,  grown  by  Fred,  l^atcs:  lic^ht  loam  Koil;  varioty,  Lane's  ImperiaL 

No.  2,  grown  by  Fred.  Riiik(T;  soil,  black  sandy  loam,  an  old  clover  pasture  plow 

in  1888;  no  manure;  varioly,  Lane's  IiniK'i'ial;  i)lanted  May  10;  liaryested  October: 

1889. 
No,  3,  grown  by  Frod.  Bates;  li^bt  loam  soil;  variety,  Vilmorin. 


Analytical  (hit a. 

In  the  juice. 

No.  1. 

t 
No.  2.    !    NcS. 

1 

Total  soliils 

Pi*rcf:i1. 
8.  IH) 

1 
Per  rent.  Per  cent. 

17.07       14.  ao 

1-2.  iM)           10-20 

SiKTCise 

r>.i\) 

Purity 

Cr.'U  1        73  :«          71.80  1 

1 

From  the  a1)uv«»  analysis  it  is  srcu  tliat  Xo.  2  contains  a  sufficie 
amount  of  sugar  !<:)  nu'kt'  it  valuablo  fur  manufautiiring  purposi 
The  other  two  fallbolowllio  siar.dard,  an<l  l\i),  1  especially  would 
worthless  for  sui^ar-inalciiig.  With  such  l)('<-t3  as  No.  2  a  yield  of  1 
pounds  oi"  sug.ir  ixu*  ton  could  l.)o  reasonably  expected. 

From  Joliii  Joi'klns,  Liucohi,  Xcbr.,  twelve  samples  of  beets,  whi 
were  examined  v/ith  the  followiur'  vos'aiHs  : 

No.  25.  ji:i'ovvn  liv  Ilcni y  N:i::l<',  C.*i.i(;;»;;v»,  N;*iir.:  varirly,  line's  Imperial ;  plani 
May  15J ;  harv<-^te:"l  Oetnl.cr  lo  ;  soil.  Mark  PMrhly  loam. 

Iso.  27,  ^rown  by  L.  A.  (raiinnn,  Lui-^o  i '<:!.■,  Nibr. ;  \aviety,  Vilmorin  ;  plant 
April  27  :  iianested  Orlobor  2'i ;  soil.  <lark  saixlv  linun. 

rTo.  Ji"),  grown  \)y  Joim  <ial»ri<»l.  (Viinr  KliilV-'..  Isi-br.:  variety,  Vilmorin;  plant 
Mav  25:  liarvt-.-ted  Oetol'i-r  10;  scil.  bi;!;  k  rk-'w  huim. 

^o.  88,  grown  l>y  L.  K.  Adams,  ^I'jitorvilli',  Nebr.:  variety,  Vilmorin  ;  plant 

ay  15  :  harvcfited*  October  U) :  s<'il.  lij^ht  sandv  loam. 


Ma 


No.  3U,  grown  by  George  ^I.  Reor.  OiUan^^  Nebr.;  variety,  VUmorin;  plant 
May  81;  liarvested  October  18;  soil,  bottom  land. 


■ 

I^H 

■ 

1 

■ 

^ 

^m 

Rfe  41, 

by  WiUiam  Tweed 

1  '^rlob^r  ;i;  soil,  ran 

BasKt( 

h;  kiam 

^ 

,  ^ 

el>r.;ya 
Variety, 

oty,  Viln 
Vilmorin 

oriii;  jilanted 

planted  Mar 

U;  harvested  October  S6;  soil,  saiidy  loom. 

No,  47,  gTO"WTi  by  Joat'iiti  B.  Jliiurtr,  Aurora,  Nebr.;  vatiety,  Vilinoritt;  planted 
June  1;   harvested  October  31;  boU,  light. 

No.  40,  gro'wn  by  G.  W.  Alexander,  Milligan.  Nebr.;  variety,  Vilmorin;  planted 
tVB»  1 :  Knjrvcsted  October  !9;  toil,  common  prairie. 

No,  51,  gTO'wTj  by  Joseph  Lamb,  HubbeJI,  Nebr.;  variety,  Vilmorin;  planted  May 
H;  harvested  November  4;  soil,  black  loam. 

Ho.  48.  g:rowT»  by  Jolm  Dair,  Bcottsville,  Nebr.;  variety,  Lane's  Imperial;  planted 
Hay  28;  liarvested  October  15;  soil,  sandy  loam. 

Analytical  data. 


In  Ihe  Juice. 

So.  3S. 

So.  57.      So.  3S. 

Ko.  36. 

...... 

Ko.  .1. 

Total  BOlldB 

P..T  wn(. 

"',^'i^'"^iri- 

Ptr  cent. 

11 

Per  cint. 

'^.a- 

ISrity. ::::::::::::: 

CG.Tf) 

£!.;  i:..! 

a.7! 

lutliejulco. 

No   C   '  \'o  46. 

S'0.7.  JK..«. 

So.48. 

%'*:",«■ 

Per  rent.'Per  ceTit. 

Percfnf. 

Pertenf. 
15.87 
11, 40 
74.19 

1 

rrom  the  above  analyses  it  is  seen  that  we  have  in  these  beeta  one 
remarkable  sample,  No.  3S,  which  shows  the  highest  content  of  sugar 
Id  the  juice  of  tiny  beet  heretofore  analyzed  in  the  United  States. 
Li  addition  to  this  there  are  otlier  eiceUent  samples,  namely:  No. 
K,  No.  39,  and  47,  all  of  which  would  yield  large  quantities  of  sugar 
when  properly  manufactured,  Tlio  other  samples  as  indicated  by 
theanalyses  are  practically  worthless  for  sugar -making  purposes. 

From  John  Jenkins,  Lincoln,  Nebr.,  two  samples  of  sugar  beeta, 
vMch,  on  being  analyzed,  gave  tlio  following  results: 

So.  81,   RTOWTi   by   B.  Thompson,   Swanton,   Nebr,;    variety,   Lime's  Imperial; 

kitted  last  of  May;  Imrveatmi  October  1:  soil,  black  loam. 

Ho.  63.  prown  by  "Wellflect  Liind  ami  In'provemont  Company,  Wollfleot,  Nebr.; 
Ma^,  Viliuorin;  planted  June  1;  harvcBlcd  November  fl;  soil,  eaody  loam. 

Anulytki-.l  ilitta. 


In  the  Juice.      1 

Pcrc-nl. 

No.  sa. 

Per  cm  t. 

ijjjg         ii«  1 
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No.  53,  as  indicated  by  the  above  analyses,  is  a  beet  of  vary  e 
rior  quality,  and  if  a  crop  of  the  same  kind  cx>uld  be  grown 
manufactured  by  the  best  methods,  it  would  yield  not  less  than 
pounds  of  sugar  per  ton  of  beets. 

No.  31  is  of  rather  inferior  quality  and  would  not  yield  ovei 
or  140  pounds  of  su.c^ar  per  ton. 

From  the  annotations  accompanying  the  analyses  it  is  easy  to 
criminate  between  the  good  ana  bad  varieties  which  have  beeB 
ceived.  The  general  result  of  the  w6rk  leaves  little  doubt  of 
fact  that  there  are  many  x)arts  of  the  United  States  peculiarly  si 
ble  to  the  production  of  a  sugjir  beet  containing  a  large  percen 
of  saccharine  matter. 

CULTIVATION  OF  SUGAE  BEETS. 

For  the  benefit  of  many  interested  parties  I  will  give  hero  a 
description  of  the  method  of  raising  sugar  beets,  together  wita 
method  of  manufacture  of  sugar  therefrom,  and  will  refer  those 
are  more  particularly  interested  in  the  matter  to  a  bulletin  whic 
now  in  cour?:e  of  preparation  and  will  bo  issued  shoi'tly  by  the 
partment  devoted  to  the  production  of  sugar  from  the  sugar  b 
Copies  of  this  bullcjtiu  when  published  can  be  had  by  addressi] 
request  to  that  ofi'ect  to  the  Sccretfiry  of  Agriculture. 

Many  varieties  of  beets  are  gnnvii  for  the  i^roduction  of  sugar, 
these  are  all  nearly  related  botanicall}',  and  the  variations  areba 
largely  upon  slight  differences  in  the  shai)e  or  color  of  the  pit 
The  botanical  name  of  the  sugar  beet  is  the  Beta  cicla  or  the  i 
vulgaris y  and  different  varieties  which  are  now  under  cultival 
have  been  dr^voloix^J  from  the  original  form  by  careful  culture  j 
selection.  The  aili:\;reiit  A'ai'ioties  of  boets,  as  named  in  comme: 
as  has  already  been  indicrited,  are  doter:i!i]ie(l  by  differences  in  s 
color,and  j)eculiaritiGs  of  t lie  loaves?  as  well  as  in  the  differences  in 
size  and  color  of  the  roots  tlieiuselves.  Some  beets  have  their  lea 
standing  upright,  while  ollu-rs  have  them  spread  out  over  the  S( 
some  leaves  are  smtjoth  and  otheio  wrinkled:  some  are  bright  i 
others  dark-green  while  the  stems  of  the  leavus  are  also  of  diffei 
colors.  The  roots  are  spiiidle-sliai.icd,  growing  more  or  less  towa 
spherical.  The  growing  beet  remains  either  entirely  in  the  eartl 
is  raised  to  a  gi'eater  or  le.s.s  i.'xlont  above  the  surface  of  the  soil.  \ 
best  beets  for  sugar-making  purposes  should  liavo  the  follow 
characteristics  : 

(1)  The  beet  should  I  ••7  regularly  spindle- formed  to  pear-shaf 
Avitli  a  simple^  and  gra«lnally  li^ATing  point  and  with  as  few  aspo 
ble  adhering  r'.-otleis  to  llio  si<ieri. 

(:<J)  It  sh(;uld  have  a  mean  Wi3i.irht  of  from  1  to  1.}  p<mnds.  Sma 
beets  give  too  small  a  harvo::-!  and  larger  have  generally  a  juice  po( 
in  suirar. 

(3)  The  interior  of  the  be^t  should  be  white,  hard,  and  fmn.  ' 
l)e(;t  should  be  a  vari(4y  whieli  grovy>'  as  little  as  possible  above 
surface  of  the  soil  and  .sliould  have  a  large  number  of  It^aves. 

In  German}'  the  chief  varieties  grown  are  the  White  Siles: 
vhich  is  the  most  widely  distributed  and  the  highest  priced;  i 
somewhat  pear-shaped  vrith  broad  leases  standing  straiglit  andi; 
oright  green  stems.  It  has  many  sub  varieties,  among  which  the 
with  small  crumpled  leaves  is  the  most  highly  prized.. 

The  Quedlinburger.is  more  slender,  that  is,  more  spindle-sha] 


tUh  Tose-oolored  head  and  reddish  leaf-stems.  It  is  botLor  adapted 
at  the  heavy  and  richly  manured  soils,  where  the  beets  are  grown 
loeely  to^tner,  while  the  Silesian  is  hotter  adtijitod  for  poorer  aud 
andier  aoils  where  the  beets  are  grown  wider  aiJart. 

The  Impei-ial  beot  is  slender,  somewhat  pear-aliaped,  with  a  white 
ine  int«rioi':  the  head  small  and  flowing  entirely  bcneiith  the  soil, 
nth  loaves  bright  gi'een  aud  upright  and  strongly  wi'inkled. 

In  France  the  beet  known  as  the  Vilmoriu  is  the  one  which  is  most 
argely  cultivated. 

sou. 

Any  good  soil  is  suitable  for  the  growth  of  the  sugar  beet,  but  a 
sandy  loam  in  pcrliaps  best  a4lapted  for  tliat  purpose.  The  soil  should 
be  deeply  plowed  and  thoroughly  pulverizwlsoas  to  allow  the  down- 
ward growth  of  tlie  beet.  Evidently  a  soil  wliich  is  pulverized  only 
to  the  depth  of  a  few  inches  will  not  allow  the  tapering  root  of  the 
beet  to  sink  to  a  sufficient  depth,  and  the  result  will  be  tliat  tlio  head 
of  the  beet  will  grow  above  the  soil,  thus  exposing  it  to  the  dangers 
both  of  hot  suns  aud  early  frosts. 


For  the  jiroduction  of  the  best  clas-s  of  sugar  beets  a  cool  summer 
Ib  necessary.  The  effect  of  the  hot  suns  of  a  warm  summer  climate 
Is  to  soften  the  head  of  the  beet  oven  when  it  is  carefully  covered  by 
the  soil,  thus  rendering  the  storage  of  sugar  in  this  part  of  the  boot 
impossible.  In  the  harvesting  or  such  beefs  a  large  part  of  the  top 
of  the  beet  must  be  cut  off  in  order  to  secui-e  the  remainder  of  a 
proper  saccharine  strengtii.     I^eets,  however,  grow  very  well  on  high 

gateaiis,  even  in  tlio  southern  climates,  as  in  tJie  neighborhood  of 
ranadfi,  Spain.  During  tlie  p.ist^fieason  boets  were  very  success- 
fnlly  grown  at  Medicine  Loilgi\  Kans.,  liut  the  seas!>n  was  an  ex- 
Mpptionally  favorable  one  for  tho  growth  i){  beets,  tliero  being  an 
ibsence  or  the  hot  winda  whioh  aro  so  ajit.  to  prevail  in  that  region 
hiring  tlif  months  of  July  and  August,  i'lio  beets  w)ueh  were  grown 
a  tliut  locality  during  tlio  past  seiisoa  do  not  compai-e  favurably  ^I'ith 
hose  grown  in  France  and  (.Jermany,  altiiougli  t he  yield  of  sugar  was 
atisfactory  considering  all  tlie  adverse  circumstances. 

As  pointed,  out  in  Bulletin  Iv'o.  5  of  this  division,  the  coast  valleys 
f  California  are  peculiarly  Ruitabio  to  the  growth  of  the  sugar  beet, 
nd  later  experiments  havo  shown  tliat  many  parts  of  Nebraska  and 
iBikota  n\^'>  iiroduce  sugar  beets  of  satisi'actory  jjacchariue  strength. 
b  is  probi'.ble  that  the  sugar  beet  ai-ea  of  thid  country  will  be  found 
lonff  the  Paeitic  cor.at,  on  the  high  plateaus  of  Utah  and  CuloriKlo, 
1  certain  mrts  of  Xebraska  iunl  Daiiuta,  in  Southern  Iowa,  ilimie- 
ota^  ond  Wisconsin,  and  in  Xorthern  Iiidiiiua,  <  )hio,  and  Xew  York. 
eveml  years  of  experim.-utiiig  will  doicruiiLio  in  what  piirticular 
art  of  tln'so  localities  the  best  soil  and  climate  for  the  production  of 
he  augar  beet  are  to  ho  found. 

CtJLTlVATIOtJ. 

Thocnltivationof  the  sug.^^bept  is  amatter  of  especial  imjiortnnce. 
the  farmer  who  expects  to  grow  a  \::'-.^l  rich  in  siigiir  by  siiiij.ly  plaut- 
"'  J  the  seed  and  plowing  it  ;i  fi'Wtimes  v/iil  be  doomed  to  disappoint- 
The  cultivation  of  Ihe  bcjt  belon.gs  rather  to  horlifulture 
e  agriculture.    It  requires  the  freynoiit  use  of  the  hoe,  careful 
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attention,  and  a  close  supervision,  which  it  is  not  usual  to  give  tc 
crops  in  this  countiy. 

The  number  of  >)eots  grown  oji  a  given  area  will  depend  larg 
upon  the  natiire  ol"  llio  soil  and  the  character  of  the  fertilizer  < 
ployed.  In  all  cases  the  bcols  sliould  be  grown  sufficiently  clofle 
gether  to  prevent  any  of  them  reacliing  a  maximum  weight  of  m 
than  2  i^ounds  and  to  produce  an  average  weight  of  about  H  poui 
The  number  of  beets  per  ticiuare  yard  te  produce  this  result  will  vi 
from  seven  to  fourteen,  llie  beets  should  always  be  planted  y 
thick  and  then  thinned  out  when  young  to  the  proper  distance 
secure  the  number  of  l^eets  above  meuLioned,  according  to  the  ri 
ness  of  the  soil  and  the  other  conditions  above  noted.  Aside  fr 
the  hoeing  and  attention  above  mentioned,  the  cultivation  of 
beet  is  carried  on  much  the  same  as  any  other  field  crop;  the  groi 
being  kept  pulverized  and  free  from  weeds  until  well  covered  by 
leaves  of  the  growing  x>lants.  The  soil  should  also  be  thrown  towi 
the  beets  in  sufficient  quantities  to  prevent  them  from  protrud 
above  ground. 

HAUVESTINO. 

The  time  for  harvesting  tlie  beets  usually  begjins  about  the  1st 
October.  They  are  to  be  thrown  out  of  the  soil  by  an  appropri 
plow,  or  beet  dig.acor  built  mucli  upon  tlie  principle  of  an  orcunj 
potato  digger.  The  beets  are  lln'ii  to  be  taken  one  by  one  8 
the  leaves  and  a  pori  ion  of  tiio  top  taken  oiY,  v/hich  varies  in  ext 
with  the  position  wliicli  the  beet  oeounied  intlie  soil.  If  the  beet 
ffrown  well  under  L^r* •uini  only  i-o  snuill  portion  Avill  bo  taken  off  tv 
9ie  leaves;  if,  howovt^r,  it  slinuLl  pr<.)tni(!(.?  much  above  the  soi 
considerable  quantity  must  bo  cut  uR'.  TJie  tops  of  the  boots  cent 
very  little  sugar  and  a  Jiiri^e  |)i'uportion  of  the  total  salts  of  the  wh 
plant,  and  it  is  imjiortant  to  .^■•('cur(.*  a  large  yield  of  sugar  by  rem 
mg  the  proi)er  amount  oi'ihc^  ton  c^f  tlie  beet  with  the  leaves. 

After  the  beets  have  thus  ik-^'u  harvested  and  topped,  they  are 
livered  either  directly  to  the  factory  or  else  placed  in  heaps  and  c 
erod  with  earth  to  protect  them  from  freezing. 

MANUFACTURE  CV  SUGAR  BEETS. 

It  will  be  only  necessary  here  to  briefly  indicate  tho  ncature  of' 
process  employed  in  tlie  jnanufa^-luro  of  j^u/^^ir  from  tho  sugar  Ix 
the  details  of  the  procr^-s,  ioivcth.ci-  v.-itli  illustrations  of  the  macli 
ery  employed  wi!i  ]>'..-  fonr.'"'  ii:  tli-.-  i'lilJt  tin  .'ilr-a'iy  mentioned. 

riie  i)eet s  do  1  i  v  ( •  vi  -d  t  •:  >  1 1 1 '.  ?  f a ( •  i  <  > vy  a  ve  1  i i .  ^i  v/asl  nxl  t( >  remove 
adhering  dirt:  th(?y  ai-o  tJu'Ti  Vv'i,'i;:]i.-'l  ami  cai'i-ied  by  an  elevatoi 
the  slicing  machine:  thi-;  ci;!:-  the  beets  iiitoa.])p?'oprlate  pieces  fori 
action  of  the  (li(fiisi(>:i  liqui<ls;  the  slicol  lu'^-is  are  then  carried 
appropriate  macl;;:'.-  I'v  to  thr  ililVnsioii  l-iitic'ry,  which  resembles 
every  respect  the  bjit-b.-ry  Vi.-^tjd  f=.):*  ilu^  ''xtraction  of  :^:ugar  fp 
sorglium  and  sugar  cane.  Afier  the  exir;iclipnof  the  sugar  the  pT 
is  drop])ed  on  to  ap])ro]»ri:i1e  carriers,  then  it  is  taken  to  the  pw 
which  removes  from  the  pulp  ii  lar.Lce  (|uantity  of  the  water.  I 
pressed  pulp  is  then  ready  for  cntth^  food,  for  which  purpose  it  1 
considerable  val ue. 

The  extractiM.l  juice  is  carried  inio  lari;e  tanks,  where  it  is  treai 
with  about  ^.5  percent,  of  lime;  tlie  lime  i.s  aftervrard  precipitai 
by  blowing  thi'ough  the  liquid  a  stream  of  carbonic  acid  derived  f  n 


Bme-fcilii  attached  to  the  factory.  When  tho  lime  has  all  been 
Tocipitated  the  material  is  ])assed  through  a  filter  press,  which  eep- 
xvtee  completely  the  purified  juice  from  nil  solid  matters  contained 
bflrein.  In  order  to  obtain  a  very  jmre  juice  tliis  process  of  separa- 
ion  is  repeated,  sometimes  twice.  The  pure  juice  tlms  obtained  is 
iraporsted  to  the  consistency  of  a  sirup  in  a  vacuum  multiple-efEect 
ijpparatus.  This  sirup  is  then  put  into  a  vacuum  Btrike-pttn  where 
t  IS  crystallized  and  reduced  to  tlio  proper  degree  of  drviiess.  The 
ixixed  sugar  and  molasses  from  the  strite-pan  arc  carried  to  the  cen- 
rifural  machine,  where  the  molasses  is  separated  and  the  sugar  ob- 
ttined  in  a  dry  state,  Tlie  sugar  thus  obtained  is  what  is  known  as 
■aw  sugar  and  is  not  yet  fit  for  domestic  use.  If  pure  sugar  is  de- 
dred,  bone-black  filters  are  attached  to  the  factory  by  means  of 
rhich  the  juice  is  rendered  pure  and  tlio  sugar  white. 

The  total  cost  of  a  complete  apparatus  for  manufacturing  sugar 
Erom  sugar  beets  on  a  commercial  scale  will  vary  from  S75,OO0  to 
tZSOiOOO,  according  to  the  size  of  the  factory  and  the  character  of  the 
buildings  and  machinciy  employed. 

A  sugar  beet  containing  la  jier  cent,  of  sugar  will  yield  about  200 
pounds  of  sugar  per  ton.  A  largo  quantity  of  sugar  remains  still  in 
(he  molasses,  and  this  is  seijarated  in  vai'iousi,  ways,  either  by  the 
process  of  osmot-is,  by  means  of  wliicli  the  soluble  potash  and  other 
nits  in  the  molasses  are  removed,  or  by  treating  tlio  molasses  with 
Itrontia  or  lime  and  subsequently  separating  tlie  sucrates  of  stroi.tia 
•nd  lime  thus  produced. 

BZFEBIMENTS    IS    THE    PIIODUCTION    OF    BEET-SUGAR  AT  MEDICINE 
'  LODGE,    KAtJS. 

The  Medicine  Lodge  Sugar  Company  conducted  an  interesting 
sugar  experiment  in  the  production  of  beet-sugar,  of  which  the  foF 
loving  data  are  presented: 

Number  of  acres  iilnntod 4.7 

Tons  of  clean  brels  producinl 00.23 

pDunda  of  sugar  imido 10, 153 

GaJlouB  of  molasses  made 880 

Of  the  total  sugar  mentioned  above,  3,800  pounds  wore  second 
— ars.  The  cultivation  received  by  the  beets  was  as  follows: 
Tiey  were  planted  rather  thick,  and  after  they  had  come  up  they 
"6  tninned  out  to  the  proper  distance  The  laborers  had  instruc- 
I  to  throw  the  dirt  up  around  the  beets  after  they  were  well, 
m.  This  part,  however,  of  the  iusti-uctions  was  neglected,  and' 
e  consequence  was  that  a  jiortion  of  the  bei'ts  grew  above  ground, 
i  that  part  did  not  contain  any  saccharine  matter,  and  had  to  bo 
joff  with  the  tops,  thereby  causing  a  large  waste.  Tlio  beets  were 
vked  without  many  of  the  appliances  usually  f  oimd  at  a  beet -sugar 
^ —     They  were  washinl  by  means  of  a  hose,  and  cut  by  the  ciuio 

■.     The  skimmings  and  settlings  were  run  into  the  waste 

,  instead  of  being  utilized.     The  beets  were  grtjwn  upon  five 
«nt  pieces  of  ground,  within  a  radius  of  2  miles  of  the  sugar 
■rkfl,  and  all  upon  what  is  called  second  bottom  soil.    None  of  the 
"    tras  irrigated.    The  seeds  were  obtained  in  Germany  by  Mr. 
I,  and  from  7  to  t!  ijounds  were  used  in  planting  one  acre  of 

J d.     The  beets  were  planted  the  1st  of  Jlay,  but  should  have 

lijdanted  at  least  two  weeks  earlier. 
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The  analytical  data  obtained  in  the  experiments  in  the  mannfi 
ore  of  beet-sugar  are  as  follows: 


Date. 

Brix  cor- 
rected 
tolT.S'C. 

Sucrose. 

Purity. 

F'Yhn.imtAd  c^irM 

Nov.  14 
15 

1.60 
2.JM 

Percent. 
.62 
.8S 

88.75 
8&14 

Do 

Means 

1.93. 

.72 

35.14 

Frp*5b  chips 

14 
15 

1.H.74 
1;;.09 

9.00 
9.07 

66.50 
71.71 

Do 

Means 

12.91 

9.83 

68.  GO 

Diffusion  juice 

14 
15 

lO.fti 
10.1)0 

7.89 
7.87 

72.76 
67.10 

Do 

Means 

10.01 

7.68 

09.96 

Clarified  juice 

14 
15 

11.  C4 
10.65 

7.77 
6.35 

60.58 
69.62 

Do 

M(»an!f 

11.14 

7.06 

63.20 

Senii-siruD 

14 
15 



16 
21 

25.26 

18.10 
18.80 

71.61 
C4.61 

Do 

Means 

Massenilte 

5l0la^^lS•?S 

liiivr  S'ii;jar 

27.Si9 

18.45 

68.11 

77. 71 

40.81 
32. 11 
00.00 
99.90 

66.39 
42.00 

No.  IC  reboiled  sugar 

aa«««aaa»a        • 

PRODUCTION  OF  SORGHUM  SUGAR. 

The  Do])ai't]nont  of  A.ij^riciiltcro  during  tho  past  year  has  carr; 
on  oxtensivo  exiK-rimcnts  in  llu^  jjvofluction  of  sugar  from  sorghu 
These  experiiuu  Ills  nu'iy  bo  (Uvi<lr.l  into  two  great  classes:  Fii 
culture  exj)oriiuenl;s,  Imving  for  tlit-ir  object  the  production  of  n 
varieties  of  raiu:  and  tho  iiupr.n'eincnt  of  old  varieties  in  sugar  o 
tent;  second,  jniiuufiLcturing  expevini(.*nts,  including  aid  in  fumi 
uvj;  new  niacliinery  to  factories  and  in  exercising  a  complete  chei 
cal  control  of  m.-snufactui'e. 

Tl 

At 
vai 
AlvcnxUthe  <  I  i  rectov  of  1  iie  ?,liiry  ia  i  id  Agricultural  Experiment  Stati 

Mr.  Nesbifs  ])]ot  contaiia'd  ."i  ;l^l■(^s,  and  tho  station  j^lot  10  aci 
Tiieso  plots  wcro  laid  oil'  re.L^ulja'ly  into  small  ]>arcols,  and  a  gr 
many  (lill'err'iil  v;*.]  ictit-s  of  cane  vrero  planted  thereon.  The  fer 
izers  employed  liad  the  ftjllt^ving  conipo.silion: 

Di,^:cn'j)lion  of  y.amphs, 

No.     1 Firi«»  ]>()no. 

>i-».     'J Toni  vnaiio. 

T^».     o r'luria.v.'d  ]HJiacli. 

IN(/.     '! ICainil',^ 

X;).     "; .\ii!'.\<-7iitc. 

N".     f» \v'i«l  ]  li"»^pha1f'». 

No.     7 Auuiit'iiiatcd  (lissv)lvcd  bone, 

>iv;.     >< .'Vi  II  ?!  ionium  Luipliate. 

Ko.     9 l)rif.i  bluml. 

No.  K.) 'i  ].<jii:.-  s  ^la;c. 

Nn.  11 T> :irr«.lt.'  nt'  soaa, 

N' ».  12 1  )i'->' >I \ri\  l)Oi!<>black- 

N'l.  i;* iSnlj.bali'  of  potaMi. 

No.  I'l Cotluii-st'ed  hull  u:5h. 


No.1. 

No.  2. 

No.  8. 

No.  4. 

No.  5. 

No.  6. 

No.  7. 

Mirfstare 

P.  ct. 

7.44 
29.68 

P.  ct. 

15.78 
14.58 

P.  ct. 
.62 

P.  ct. 

9.58 

P.  ct. 

8.26 
4.62 

P.  ct. 

11.78 

20.30 

11.44 

7.00 

P.  et. 

10.67 

18.69 

6.73 

8.C9 

Total  phosphoric  acid 

Sohiblo  Dhosphoric  acid. . . 

Reverted  Dfaosphoric  acid . . 

KjO 

49.97 

12.37 

Ammonia 

4.59 

2.%i 

15.12 

.44 

No.  8. 

No.  9. 

No.  10. 

No.  11. 

No.  12. 

No.  18. 

No.  14. 

Stolsture 

P.  ct. 

P.  ct. 

P.  ct. 

.22 

19.59 

P.  ct. 

P.  ct. 

18.81 

16.42 

15.34 

.74 

P.  ct. 
12.72 


P.  ct. 

5.96 
8.67 

Total  T)hosDhorIc  acid 

Soluble  ohosDhoric  acid . . . 

Reverted  phosohoric  acid . . 

K.O    

27.20 

25.45 

Ammooia  ..,.,,.,,,.,,.--- 

24.45 

14.90 

18.05 

.82 

The  method  of  applying  the  fertilizers  and  the  quantity  per  acre 
will  be  fully  described  in  bulletin  No.  26,  which  is  now  in  course  of 
preparation  and  will  be  issued  shortly. 

On  account  of  the  extremely  wet  spring,  planting  was  not  com- 
menced on  the  plots  until  late  in  May  and  not  completed  until  late  in 
June.     The  excessive  rains  continued  during  the  entire  season,  mak- 
ing it  almost  impossible  to  cultivate  the  plants,  many  of  which  were 
entirely  drownea  out.     The  results  were  extremely  unfavorable,  the 
canes  produced  being  poor  in  sugar,  although  in  some  instances  the 
tonnage  per  acre  was  quite  satisfaetory.    The  general  results  of  the 
penments  tend  to  show  that  sorghum  as  a  sugar-producing  plant  is 
complete  failure  in  a  wet  season  such  as  was  experienced  here  in  1889. 
The  culture  experiments  at  Sterling  were  conducted  on  a  plot  of 
K)nt  36  acres,  on  which  many  different  varieties  of  cane  were  grown. 
j.ne  season  at  Sterling  was  much  more  favorable  and  the  results  were 
qxiite  encouraging.     It  was  proved  beyond  doubt  by  the  process  of 
.ectdon,  commenced  at  Stenin^  by  the  Department  last  year,  it  was 
{M      bJe  to  distinctly  improve  the  sugar-producing  qualities  of  sor- 
Liun.     Cane  grown  from  seed  selected  last  year  on  account  of  a  high 
>u|    r  content  showed  a  distinct  improvement  in  its  sugar-producing 
r    irties,  leading  to  the  expectation  of  an  early  and  permanent  im- 
>vement  in  the  varieties  from  an  economic  point  of  view.     In  gen- 
it  may  be  stated  that  the  production  of  new  varieties  is  not  so 
jh  desired  as  the  improvement  by  selection,  proper  cultivation, 
lu  fertilization  of  the  varieties  already  known. 
In  regard  to  the  fertilization  it  is  unfortunate  that  the  wet  season 
>iled  the  experimental  attempts  at  the  Mar^'-land  Station  for  deter- 
Lning  the  effect  of  different  fertilizers  and  mixed  fertilizers  upon 
I  gUjgar-producing  quality  of  the  plant.     It  is  to  be  hoped  that  this 
periment  may  be  continued  incoming  years  in  order  that  this  point 

'•  be  definitely  determined. 

,a.t  the  Sterling  Station  no  fertilizers  were  employed,  the  natural 

1     ,tion  of  tne  soil  alone  being  relied  upon  to  produce  the  crop. 

,  not,  however,  be  expected  that  sorghum,  as  a  sugar-produc- 

X      it,  will  have  a  history  different  from  other  plants  grown  for 

purpose.    No  matter  how  fertile  the  original  soil  may  be  the 

A0  89 10 
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time  will  soon  come  in  the  course  of  cultivation  when  artificial  fiB^ 
tilizers  must  be  resorted  to  in  order  to  pl'oduce  a  paying  crop.  It  is 
far  better  to  get  a  few  acres  of  heavy  canes  rich  in  sugar  than  many 
acres  o/  light  canes  poor  in  sugar.     When  it  is  considered  that  if  W6 
can  produce  a  sugar-]:)roducing  plant  which  will  yield  from  150  to 
250  pounds  of  sugar  per  ton  and  a  yield  of  10  to  15  tons  of  plants  per 
acre,  only  a  few  millions  of  acres  of  land  will  be  necessary  to  produce 
the  entire  sugar  supply  of  the  country,  the  importance  of  sew  sdeo- 
tion  and  fertilization  from  an  economic  point  of  view  is  at  once  ren- 
dered prominent.     In  view  of  all  the  data  which  has  been  collected 
by  the  Department  it  is  proper  to  say  that  future  experiment  of  apub- 
lie  nature  in  the  production  of  sugar  from  sorghum  aes  almost  vnolly 
within  the  lines  of  work  above  indicated.     It  has  already  "b&em  deifr 
onstrated  that  certain  kinds  of  machinery  are  most  eflfective'in  the 
production  of  sorghum  sugar,  and  the  locality  has  been  pretty  defi- 
nitely pointed  out  in  which  the  plant  grows  most  favorably,   Iti*" 
mains,  therefore,  for  the  Department  to  pursue  its  investigations  in 
the  improvement  of  the  cane,  in  order  that  the  farmer  may  liave 
placed  in  his  possession  the  proper  varieties  of  .seed  for  the  produfr 
tion  of  a  plant  having  the  maximum  content  of  available  sugar,   ft 
in  addition  to  this,  certain  experiments  are  conducted  lookiM[^to  tij 
more  perfect  separatio:i  of  the  sugar  from  the  molasses,  thel)epft^ 
ment  will  have  done  all  for  tlio  grower  and  sorghum  sugar  mauti- 
facturer  that  can  be  reasonably  demanded.     The  full  details  of  tto> 
culture  experiments  at  Stei-ling  will  be  found  in  the  forthcomis^ 
Bulletin  No.  26. 

MANUFACTURING   EXPERIMENTS. 

This  class  of  oxporinients  has  been  conducted  by  the  DepartmC^^ 
at  the  following  points: 

Cedar  Falls,  Iowa;  Rio  Grande,  X.  J.;  Morrisville,  Va.;  Kemx^ 
La.;  Medicine  Lodge,  Attica,  Conway  Springs,  Liberal,  Arkal^^ 
Meade,  Minneola,  and  Ness  City,  Kans.  In  addition  to  the  ^^Tj 
places  the  machinery  belonging  to  the  Department  at  Fort  Sco*' 
KaTisj. ,  has  been  used  by  the  Parkinson  Sugar  Company  at  that  plft'^ 
aliliough  the  Department  has  furnished  no  financial  aid  or  chemi^ 
control  for  the  work  there. 

Tin?  lull  details  of  all  the  above  experiments  will  be  given  in 9^ 
lei  ill  Xo.  26. 

The  general  results  of  the  manufacturing  work  have  been.dis^' 

pointing  in  their  nature.     So  far  as  the  economical  production    ^ 

'^lugar  is  concerned,  it  maybe  said  that  the  experiments  at  Cedar  FftJ-^ 

^io  Grande,  Morrisville,  Kenner,  Liberal,  Meade,  Arkalon,  MinJ^' 

»!a,  and  .Nt^ss  City  were  decided  failures.     At  Fort  Scott,  CoiiW"|J 

^niin/rs,  and  Attica  an  amount  of  sugar  was  made  which  may  *^ 

^^i^liiy  ,u'iv(?n  at  3oO,<X)()  j)ounds  for  each  place.     At  Medicine  Lod^ 

.(  ciilViLiy  lai'ger  amount  of  sugar  was  made,  which,  from  pres0^' 

iV'-  ■-•  vrill  reach  neaiJy  r)00, 000  pounds.     Returns  from  these  st*" 

*    '^       rn  (»c(jnomic  nature  have  not  yet  been  received,  so  it  is  ilB* 

.^.  ..'ii.  c  to  state  whether  or  not  these  factories  have  been  run  at  4- 

,.p,.r,f      From  information  already  at  hand,  it  would  seem  that  one 

iieni  at  least,  viz.  Medicine  Lodge,  has  produced  sugar,  if  not  at 

)    .^if.  p'»rtainlv  nearly  so.     It  must  not  be  forgotten,  however, 

■I    liese  Jocfii+ies  in  Kansas  a  State  bounty  of  2  cents  per 

r     'n,  whic-       *'  ^'  '  '^v*  -^'^•ted,  nor  probably  desired,  should 

•'^'♦^^  -  «.p  not,  therefore,  be  said  with 


MM' 
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fthat  the  sugar  indHstry  is  economically  Bucceeaful  mita^ 

fa  indeyieudent  of  this  pro  tempore  aid. 

b  cjf  interest  to  give  here  a  few  of  the  general  results  ob- 

Bach  of  thu  localities  where  mauufacturing  expcrimenta 

dou. 

CEDAS  FAIX8. 

)  reports  made  in  1888  thy  the  Iowa  Agricultural  Experi- 
m  it  was  thought  by  many  of  the  farmers  of  that  State 
un  sugar  could  be  produced  at  a  profit.  This  theory  was 
ntradicted  by  the  facts  previously  set  forth  in  the  publi- 
he  Department,  which  show  that  in  a  latitude  as  far  north 
is  hopeless  to  expect  the  establishment  of  a  successful 
igar  industry.  Although  it  is  true  that  certain  early  va- 
rghum  cane  may  be  grown  and  matured  in  the  State,  yet  it 
rue  that  early  frosts  and  the  early  advent  of  winterprevent 
uring  season  of  sufficient  length  to  justify  the  expectation 
n  the  manufacture  of  sugar  from  a  plant  so  capricious  as 
Nevertheless,  in  order  to  satisfy  the  demands  oi  the  Iowa 
,000  was  set  aside  for  conducting  experiments  in  the  man- 
sugar,  and  this  money  was  spent  under  the  direction  of 
I  Bros,,  of  Cedar  Falls,  who  have  for  many  years  suocesg- 
d  on  a  sorghum  sirup  factory  at  that  place.  The  proper 
for  manufacturing  sugar  was  added  to  the  factory  and 
:  made  to  manufacture  sugar,  but,  as  was  expected  by  the 
t,'  without  success.  Very  little  sugar  was  made,  and  the 
of  the  season,  due  to  a  short  crop,  prevented  the  continu- 
periments  in  this  direction.  The  claim  which  has  been 
•  made  in  some  quarters,  that  sorghum  can  be  successfully 
ay  locality  where  maize  will  produce  a  crop,  is  certainly 
ted  by  the  facts  and  is  calculated  to  mislead  capital  and 
ipes  among  agriculturists  which  can.  not  be  realized.  I 
jrefore,  my  duty  to  speak  plainly  on  this  subject  and  to 
farmers  and  capitalists  in  regard  to  the  dangers  of  inveet- 
inm  sugar  factories  in  high  northern  latitudes. 

mo  ORAIJDB, 

riments  in  the  manufacture  of  sugar  at  Rio  Grande  are 
Ine  on  account  of  the  light  which  they  throw  upon  the 
erioration  of  the  cane  at  that  place.  It  is  a  remarkable 
tjiongh  the  experience  of  years  has  served  to  guide  both 
manufacturer,  nevertheless  the  results  of  the  year's  work 
■efol  of  future  success  than  any  of  the  previous  years. 
exception  of  a  very  small  plot  containing  2.9  acres,  the 
>  Qrande  was  totally  unfit  for  sugar-making.  This  was 
rgely  due  to  the  wet  and  cloudy  season,  although  it  but 
i  results  obtained  in  the  last  few  years  at  that  place.  The 
B  deterioration  of  the  sorghum  is  not  well  understood.  It 
be  due  to  admixture  with  broom-corn,  since  no  such  ad- 
known  to  have  taken  place.  It  may  be  due  to  the  fact 
ghmn  at  Rio  Grande  has  developed  a  tendency  to  the  pro- 
KfS^  quantities  of  seed  to  the  deterioration  of  the  cane,  as 
fhu  cause  by  Mr.  Horton,  my  assistant  at  Rin  Grande, 
aolnbly  due  to  insufficient  heat  and  light.  The  history 
bom  which  the  sugar  was  made  is  as  follows : 
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• 

The  field  has  been  in  sorghnm  cane  dnring  fhe  seasons  of  188^ 

1883,  1884,  18S5,  and  1886,  and  the  present  season.  In  1887  and  1888 
clover  was  gro'svn  on  this  plot  ana  the  clover  plowed  tinder.  The 
planting  of  the  plot  was  finished  on  the  15th  of  May.  Some  replant- 
mg  was  reqiiirea,  which  was  finished  on  June  7.  The'fertilizer  em- 
ployed was  "specific  giiano  "  at  the  rate  of  150  ponnds  per  acre,  which 
was  put  in  the  hill.  The  cane  was  twice  cultivated  and  the  wieedB 
were  pulled  out  thoroughly  in  August.  The  cane  received  no  W 
ing.  The  average  percentage  of  sucrose  in  the  juice  from  the  2.9 
acres  was  11.14.  The  amount  of  sugar  made  was  2,900  pounds,  or 
1,000  pounds  to  the  acre.  The  sugar  was  of  a  low  grade,  polarizing 
about  84. 

In  general  it  may  be  said  that  in  1889,  on  account  of  the  wet  spring; 
the  attempt  was  made  at  Rio  Grande  to  make  up  for  late  plwiting 
by  the  use  of  forcing  fertilizers.  This  favorable  result  shows  what 
may  be  accomplished  when  the  same  conditions  can  obtain  over  the 
whole  plantation  as  were  found  in  the  small  plot.  It  is  quite  re- 
markable, however,  that  other  parts  of  the  same  field,  which  in  all 
respects  had  been  treated  as  the  plot  which  produced  the  sugar,  failed 
to  develop  as  rich  a  cane  and  consequently  the  amount  of  sugarpo- 
duced  from  the  other  parts  of  the  field  was  insignificant  in  quantity. 
On  the  whole  it  must  be  confessed  that  the  production  of  onlyaboat 
3,000  pounds  of  sugar  in  the  whole  season's  work  and  from  200acr€B 
of  cane  is  not  at  all  encouraging. 

MOBRISVmiiB. 

♦  The  history  of  the  experiments  at  Morrisville  is  only  a  repetitioii 
of  the  dilBBcuIties,  so  far  as  field  work  is  concerned,  that  were  encoal*" 
tered  in  Maryland  and  New  Jersey.  The  season  was  one  of  contixi' 
nous  rains  and  the  planting  and  cultivation  of  the  crop  was  necessarily 
conducted  in  the  mud.  At  Morrisville  the  rains,  after  a  portion  o^ 
the  planting  had  been  accomplished,  were  so  heavy  that  over  acr^* 
of  ground  the  seeds  were  utterly  washed  out  and  the  seeding  had  "^ 
be  done  again.  The  varieties  planted  were  Early  Orange,  Linfe  ^ 
Hybrid,  Late  Orange,  White  African,  Early  Amber,  and  Improv^ 
Orange.  The  planting  commenced  about  the  middle  of  Maj  aP-^ 
was  not  completed  imtil  the  end  of  June.  By  reason  of  this  Ift'^J® 
planting  by  the  beginning  of  September  the  best  plots  of  canej^' 
though  healthy  in  appearance,  were  undergrown  and  uneven.  Tl^^ 
late  planted  plots,  certain  of  which  were  more  even,  could  only  becoDCi^ 
developed  to  a  sugar-making  value  under  the  influence  of  a  longan^ 
nild  autumn. 

The  machinery  was  hastily  constructed  and  imperfectly  put  to- 
gether, and  even  had  the  cane  been  suitable  for  sugar-making  p^^^ 
)oses  it  could  not  have  been  profitably  worked.  The  numero'tis 
*nalyses  disclosed  an  average  of  sucrose  in  th«  juice  of  the  cane  frox^ 
he  151  o^-oQ  examined  of  o^^V  '^  ^    }eT  cent.     The  averages  of  s"^' 
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s  LiiLfa  Hybrid,  which,  proved  to  be  the  best  variety  of  cane, 
I  acres  were  .grown,  while  of  the  Early  Araljor,  whicli  jn'oved 
hf-  pnc'ii'st,  i>:i  iicrfs  were-  c-uUivi^fvd.  Tl:!.>  <-i'|':>  of  wi;-t.'iium 
by  farmers  near  the  lactory  gave  much  better  results  than 
>P  grown  by  the  company  itself.  The  average  of  ten  different 
rrowTi  outside  of  the  compauy'a-land  showed  an  average  con- 
8ach}se  of  9.d  per  cent,  in  the  juice  of  the  cane;  this  indicated 
which  might  yield  from  GO  to  70  pounds  of  sugar  per  ton, 
longh  the  season's  results  were  unfavorable,  the  tact  that  in 
instouces  farmers  produced  crops  containing  a  considerable 
ttage  of  Bticrose  would  indicate  that  in  Virginia  eorghum 
,  under  a  careful  cultivation  and  study  of  its  habits,  become  s 
{  plant  for  Bugar-making  purposes.  Unless,  however,  the 
je  of  the  crop  can  be  considerably  improved  there  is  no  early 
ation  of  the  realization  of  this  hope. 


experiments  in  the  manufacture  of  sugar  at  Kenner  were  con- 
l  on  a  smaller  scale  than  those  which  have  previously  been 
They  were  made  at  the  sugar  experiment  station  of  Louis- 
y  Dr.  w .  0-  Stubbs,  the  director  of  that  station.  Examina- 
tt  the  canes  were  made  beginning  on  July  30  and  continuing 
August  25,  and  a  study  of  the  percentages  of  sucrose  therein 
during  those  intervals.  Studies  were  also  made  of  different 
ies  of  cane  grown  on  the  State  Experiment  Station  at  Baton 
),  in  some  oi  which  large  percentages  of  sucrose  were  found, 
varieties  were  also  grown  on  the  North  Louisiana  Slxperiment 
D^  at  Calhoun,  with  a  uniformly  large  percentage  of  sucrose  in 
ice  and  a  high  co-efficient  of  purity. 

ar-Juyuse  resvits. — The  diffusion  battery  employed  at  Kenner 
ted  of  fourteen  cells,  each  with  a  capacity  of  13^  cubic  feet. 
lariflcation  of  the  juice  was  practiced  by  adding  limeto  the  cell, 
lis  clarification  was  performed  with  varying  success,  depending 
It  upon  the  heat  obtained.  When  clarification  was  not  com- 
in  the  cells  it  was  finished  in  the  clarifiers.  From  the  clari- 
bfl  jnice  was  conducted  to  a  double-effect  vacuum  pan  and  evap- 
.  to  a  sirup;  the  sirup  was  sent  then  to  the  vacuum  strike-pan, 
the  concentration  was  completed.  The  manufacture  of  sugar 
torghum  commenced  on  the  4th  of  September  in  a  trial  with 
Amber.  This  sorghum  was  badly  injured  by  the  cane-borer, 
itire  interior  of  the  stalk  was  red,  and  both  the  mill  and  diffu- 
does  were  intensely  rod,  which  color  could  only  be  discharged 
iktitHi  through  bone-black.  No  sugar  was  made  from  this 
nu,  hut  only  sirup.  On  September  5  another  trial  run  was 
m  the  Early  Amber  from  the  same  plot.  The  analysis  of  the 
ihowed  8.3  i>er  cent,  eucrose  and  4.71  per  cent,  of  glucose. 
ilrap  was  made  from  this  run.  On  September  9  another  run 
•de  with  Early  Orange  grown  from  seed  raised  at  the  station. 
nne  was  cut  on  the  4th  of  September,  at  which  time  it  showed 
r.oeut.  sucrose  and  4.70  per  cent,  glucose;  it  was  left  in  the 
ufbn  open  air  until  the  9th  of  September  when  the  analysis 
jtAS  per  cent,  sucrose  and  5.G  per  cent,  glucose.  Ttiis  was 
^denned  unfit  for  sugar  makmg  and  was  only  boiled  to 

X 10,  Early  Orange,  Kansas  Orange,  and  New  Orange 
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were  diffused;  the  juice  was  colored  slightly  red.  An  attempt  was 
made  to  make  sugar  from  this,  but  without  success.  It  was  there- 
fore boiled  to  string  proof ;  placed  in  the  hot  room,  where  it  remained 
for  three  weeks ;  it  was  then  passed  thi'ough  the  centrifugal,  where 
it  yielded  62  pounds  of  brown  sugar  per  tun  of  cane.  The  averatt 
percentage  ot  sucrose  in  the  juice  from  which  this  sugar  was  made 
was  9.7,  and  of  glucose  2.85  per  cent.  The  sugar  made  polarized  82.3 
per  cent.  On  September  13  experiments  were  made  with  Liiik's 
Hybrid,  and  the  yield  was  85  pounds  of  sugar  to  the  ton,  polariring 
94.7  per  cent.  The  mean  composition  of  the  juice  from  which  this 
sugar  was  made  was  10.1  p»'r  cent,  of  sucrose  and  2.12  per  cent  of 

flucose.     On  September  22,  further  experiments  were  made  with 
iff ereiit  varieties  of  cane,  but  all  having  low  percentages  of  sucrose, 
so  that  no  sugar  was  made  from  them.     On  September  24  sorghmn 
was  shippedfrom  Baton  Eouge  to  Kenner.     Several  of  the  besi 
varieties  wero  Rclected  for  this  shipment;  the  cane  was  of  excellent 
quality,  fine  size,  and  in  tlio  right  stage  of  maturity;  it  was  har- 
vested and  shippc^d  on  one  day  and  worked  up  on  the  next;  the  juice 
was  clear,  diffusing  easily,  and  boiling  well.     It  would  not,  however, 
granulate  in  the  strike-pan  without  assistance,  and  accordingly  * 
small  amount  of  crystallized  sugar  was  added  to  the  sirup.    Tb^ 
siruj)  made  was  dried  with  difficulty,  yielding  119.8  pounds  perto©- 
The  average  composition  of  the  juice  from  which  this  siigar  waB 
made  was  11.3  per  cent,  sucrose  and  2.42  per  cent,  glucose.    Thecaa^ 
grown  in  Madison  Parish  and  shipi)ed  to  the  station  was  worked  oT^ 
Septeni])er  22  and  gave  '.^S  ])ouiu]s  of  sugar  to  the  ton.     The  average 
compo.sition  of  the  juice  from  this  sample  was  9.25  per  cent,  sucros® 
and  :;.57  per  cent,  glucose.     In  reA'aru  to  the  general  character  oi 
the  work  Professor  Stubbs  makes  the  following  comments : 

Tlio  sor^^hmn  pjown  at  Kenner  was  of  an  inferior  character;  that  grown  atead* 
of  the  otlier  stal  icnis  ar.d  at  Mr.  Maxweil's  ver}'  tine. 

The  soils  of  each  of  thes?'  plairrs  vary  jirrt^ntly.  At  Kenner  the  soil  is  a  blacfc 
heavy,  tenacious  olay,  hard  toculiivate  and  Jiarder  still  to  drain,  susceptible  ^^^ 
injury  fr(.»ni  eitii'-r  extreme  of  rlr';iT;^ht  or  excessive  rain-fall.  SmaU  seed,  if  nottoO 
deeply  plar.tcd,  goiii.innte  qniekly  in  it.  :\t  Biiton  Rouge  the  brown  loam  of  th* 
blutf  formation  prevails  :  a  bojl  wliieh  withstands  drou>;ht  weU,  but  can  not  endure 
excessive  rain-f;di.  Small  seed  ure  witli  dillicnliy  germinated:  due  to  tlie  soilpa^ 
dlin.ic  iinil  form  in 'j:  an  ijn[^ervions  crust  after  every  shower.  It  works  with  rtS^' 
but  it  is  ditKeuit  to«h:iiii.  At  C:dhoun  there  exist  the  sandy  and  loamy  teitia;'^ 
soils,  easily  w  rkcd  and  di-.^ijied:  a  soil  whose  physical  properties  are  good,  aU^^ 
which  nee<ls  only  proj)er  fi'iliiization  to  make  excellent  crops  in  proj>itious8ea90iD^' 
At  Mr.  ^lax well's  wi'  iiaveihe  typical  alluvial  soil  of  the  Upper  Mjssissippi  bottom^  1 
a  sandy  soil  easily  worked  and  drained  and  of  great  fertility .  These  four  soils  wC** 
represent  all  the  sr)ils  cf  iW  Slate,  sjive  the  rod  lands  of  Red  River  bottoms  andtl** 
li^lit  ])rairie  fields  nf  sou th\/». stern  LfAiisiana.  - 

The  stsasons  at  eacli  of  th'.ve  peaces  varied  jLcreatly  during  the  period  of  thegrowx^ 
of  sorghum.  At  Kenner  a  ]>rol(^nge(l  drought,  following  a  heavy  rain-fall  <»  -^IJ^^ 
13,  greatly  injurtfi  the  sorghum,  making  it  small  and  spindling.  Wlien  therai*'^ 
began  on  last  of  June  if  ]n-oductxl  suckers,  greatly  to  the  detriment  of  the  cai*^ 
Thi'  canc-l.vutr  als^./diuflr'-d  the  sorghum  at  Kenner  and  did  it  considerable  daxni^!^ 

Tlic  s,  nn»  «ln..::.}:l  pn-vMilcMl  at  I'aton  Rouge,  but  the  seed  implanted  in  April  o^^ 
not  gcrijiinatf-  u-itii  .Innc.  and  hence  the  young  plants  were  not  stunted  as  at  Ke^' 
ner.     X<»  \\oriiis  (.»r  suck.-rs  int(*rfered.  ^^^ 

At  C  alhoun  most  [)ro])itious  seasons  prevailed  and  the  canes  were  fair  in  quantf^^ 
and  quality.  ^ 

At  JMr.  Maxwell's  fine  sta^ojis  prevailed  in  the  early  growth  of  the  cane,  but ne^^ 
matuiity  a  j>rolonged  drouth  was  encountered,  which  doubtless  injured  the  cane.   ^^ 

In  n-^lewiiig  the  agricultural  results,  it  may  safely  be  asserted  that  dry,  weJ-^' 
drained,  loamy  soils  are  liest  adapted  for  sorghum  and* that  showers  at  regular  intO^ 
vaLs  'tii\'tr  a  large  :in.*rar  contt-rt  as  well  as  tonnage.     Neither  drouths  nor  '^^ 

raiii-fiJU  are  faNorable  to  a  full  development  of  this  plant. 
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^yrrlwre.    link's  Erbrid,  original«d  by  Mr,  Ephraim  Link.of  Oreen- 
eniB  to  hnre  Biiccepiied  better  on  a  Inrpt'  sriih-  than  flny  other  v: 


mre  worthy  at  m/te :  (kily  certain  varieties  of  sorghum  have  given 
'  "b  Hrbrid,  original*il  b    »■     -  ■  -■  ■      •- 

■cepiied  better  on  a  Inrf. 

,-~,te-a  thii  TP.-ir  for  tlie 
JiertriaL 

onae  results  wqre  disappointiiig.  In  eveiy  instance  difficuitj  waa 
graining  in  the  pan.  Only  b;  the  additioa  of  crystallized  sugar  or 
.wal  for  some  time  of  heat  could  graining  be  started.  Even  at  a  tern- 
)°  fUir.,  with  a  vacuum  of  26  t«S8  inches,  no  grain  could  be  formed. 
lUia  contain  more  dextrine  and  soluble  starcbee  than  that  raised  in 
id  we  diffuse  at  too  high  a  temperature  7  Our  records  ^low  tempcra- 
tttaa  40*  to  80°  C.  in  oiur  discharging  tanks,  and  yet  no  pieoeptible 
be  sirnpe.  Samples  of  all  the  molasses  have  been  kept  to  fiuiher 
apositions. 

,  difflonltf  was  in  purging  our  maasecuite ;  a  great  surprise  to  aU. 
Qm  centrifugal  some  tune  it  was  found  on  examination  that  a  layer 
vd  to  thssiere,  uponwhichrestedalayer  of  molassee,  andthisiaturn 
J  ft  layer  of  white  foam  giving  the  appearance,  while  the  cenoifugal 
,  of  a  beautiful  white  sugar.  After  stopping  the  centrifugal  these 
S  brt^Een  down  and  mixed  with  a  little  water  and  again  centrinigalled. 
Md  sugar  was  obtained,  but  only  at  the  expense  of  time,  patlance,  and 
Bsof  sugar, 

CONWAY  SPRINaS. 

ry  at  Conway  Springs  was  transferred  during  the  early 
year  from  the  original  Conway  Springs  Sugar  Company 
18  Sngar  Company,  which  operated  the  plant  during  the 
>aBt.  The  new  company  undertook  to  improve  the  plant 
ted  with  the  Kilhy  Manufacturing  Company,  of  Cleve- 
),000  worth  of  now  machinery.  In  addition  to  the  bat- 
e  first  year  a  second  battery  was  constructed,  so  that  the 
operated  with  two  small  batteries  instead  of  one  large 
Teasing  the  expense  and  complication  of  the  work.  The 
ery  was  not  tested  until  the  asth  of  August,  and  the  usual 

starting  of  the  machinery  was  experienced.  Warned 
Tience  of  last  year,  the  company  undertook  to  procure 
or  the  diffusion  battery  and  for  use  in  the  boilers,  tnrougli 
3  line  laid  to  a  creek'oue  mile  away,  Unfortunat-ely  the 
rhieh  raised  the  water  from  the  well  had  not  been  pnt  in 
ition  and  considerable  loss  of  time  was  caused  by  its  fail- 
i  work  at  the  commencement  of  the  season.  In  addition 
water  supply  was  deficient,  the  water  which  came  in 

pipe  line  not  being  in  sufficient  quantities  to  meet  the 

the  house, 
eeks  were  lost  on  account  of  this  insufficient  supply,  the 

meftntime  lagging,  so  it  was  necessary  to  run  nrst  one 
boose  and  then  wait  until  the  other  had  caught  up.  Fi- 
lA  was  constructed  near  the  mill  and  the  waste  water 
jain  for  condensing  purposes.  As  a  result  of  all  these 
IB  the  season's  work  was  one  continuous  interruption. 
lays  were  caused  by  defects  patent  from  the  beginning, 
Mt  experience  should  have  induced  the  company  to  pro- 
b  The  greater  portion  of  the  month  of  September  was 
1  this  way  and  only  about  1,500  tons  of  cane  were  cut, 
•fcff  one  week's  work  of  the  factory  properly  conducted, 
ibles  appear  to  have  brought  about  a  general  demoral- 

dllTittg  the  month  of  October,  although  the  work  was 
van  steady,  there  were  many  delays  caused  by  breaking 
km,  and  pumps  and  other  accidents,  the  result  of  gross 
,  Hid  Bome  perhaps  unaToidable,    The  double^  sSect 
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caused  some  delay  by  the  tubes  becoming  coated  with  scale,  neeen- 
tating  the  removal  of  the  heads  of  the  pans  and  the  scraping  of  fhfl 
tubes. 

The  exhausted  chips  were  removed  from  the  battery  by  means  of 
carts  and  dumped  on  the  adjacent  prairie.  Four  two-horse  carts, 
with  drivers,  and  six  additional  men  were  employed  for  this  work-a 
daily  expense  of  about  $19 — a  very  much  larger  expense  than  wodd 
be  necessary  if  proper  arrangements  were  made  for  the  disposal  of 
the  exhausted  chips. 

The  chips  furnished  to  the  diffusion  battery  by  the  cutters  in  tto 
early  part  of  the  season  were  very  fine  and  in  excellent  condition  for 
diffusion.  Later  the  knives  became  badly  broken  from  stones 
pieces  of  iron  which  found  their  way  to  the  shredders,  and  Utile  a^ 
tention  was  paid  to  setting  and  grinding  the  knives  properly;  henoej 
with  a  very  large  dilution  only  a  moderate  extraction  was  secnrei 

The  new  battery  gave  better  results  than  the  old.    This  ^ 
due  partly  to  the  shape  of  the  cells  of  the  new  battery,  narrowing 
toward  the  top  with  a  small  top  door,  but  chiefly  it  was  due  to  the 
larger  juice  pipes  and  better  circulation  tliereby  secured. 

In  general  it  may  be  said  that  the  heavy  machinery  was  entirdy 
adequate  and  suitable  for  the  work,  and  that  the  delay  and  trouble 
should  not  bo  charged  to  this,  but  rather  to  carelessness  and  inexperi- 
ence, and  the  breakages  and  imperfections  in  the  smsdler  parts  of 
the  machinery  which  ordinary  care  in  the  preparation  of  the  machitt- 
ery  should  have  avoided. 

Tlie  character  of  the  cane  worked, — The  character  of  the  caafi 
worked  for  sugar  at  Conway  Springs  was  rather  above  the  average 
for  sorghum.     The  average  composition  of  the  juice  taken  fromsam-  ' 
pies  of  the  fresh  chips  as  they  entered  the  batteries  for  the  whole 
season  was  as  follows: 

Peroeot. 

Sucrose 11.88 

Glucose 1. 70 

Total  soUds 18.83 

These  figures  show  a  juice  well  suited  for  sugar-making  purposes, 
and  which,  worked  as  closely  as  possible  vnth  ordinary  appliancee, 
ought  to  yield  fully  120  pounds  of  sugar  to  each  ton  of  fresn  chips* 

As  indicated  by  the  analytical  work  in  the  early  part  of  the  season, 
but  little  inversion  of  sucrose  was  noticed  in  the  battery.  Later  this 
inversion  was  ^eater,  and  it  was  decided  and  deemea  advisable  to 
add  sufficient  lime  to  the  chips  in  the  battery  to  correct  this.  Th® 
skimmings  and  settlings  were  returned  to  the  battery.  The  clarifr 
^.ation  of  the  juice  was  aided  by  liming  to  neutrality  or  nearly  so 
and  heatinff  to  the  boiling  point  in  open  clarifiers.  Some  inversion 
was  noticea  between  the  clarifying  juice  and  semi-sirups.  This  was 
^ue  chiefly  to  the  manner  in  which  the  juice  was  handled,  which  for 
^  long  time  was  allowed  to  stand  for  the  purpose  of  settling  before 
-^'oporation.     The  purity  of  the  sirups  was  fair,  and  these  simp^ 

:>i.e  grpiTied  without  difficulty  in  the  vacuum  strike-pan.     Tne 

s:ar  wb'  ^^iled  to  a  very  fine  grain,  and  this  fact,  as  well  as  tlie  in* 
.,..oT--or..  .t'  the  workmen  and  the  little  attention  paid  to  keeping 
n*  ^^K  y^^ixx  to  the  proper  temperature,  caused  the  work  with  the 
-xitrifugals  to  be  slow.  The  sugar  also  was  heavily  washed  and* 
s,reat  deal  of  t^^'^  fine  r^Hion  foimd  its  way  through  the  screens  of 
^e  cer^^i^up-o     •  ^'^y^-  jiolasses.     The  moLiSses  therefore  was  found 

-'o  -  ^ , .   >: r» .    .       i .      iOTTPPr^'^Ti rl  1  Ti  or  +o  +1\ e  Small  yield  of  f  res$h  sugaii 
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!^  lolal  number  of  battery  cells  filled  was  5,723.  The  oW  battery 
B  con  tain  uii  an  average  of  1,263  pounds  per  cell  and  the  new  bai- 

rUT.i  ("■'niil'i.  ffivip.c:  u  Tf.1a]  of  ;-i,044.S  toTis  of  d'ii-r;  whirh  were 

pad  cane  passed  over  the  scales;  100  tons  of  tbis  were  unworted, 
W  of  it  having  spoiled  while  on  the  rack  and  the  remainder  being 
in  thesbed  when  work  was  atopped.  The  total  number  of  tons 
toppedcaoe  worked  was  4,496.  From  tiiia  cane  wore  obtained 
10,610  gallons  of  juice  containing  711,801  pounds  of  sugar.  This 
«2£8,^ gallons^f  somi-sirup  containing  6i 7,511  pounds  of  sugar. 
toen  ^ousand  gallons  of  juice  were  lost  by  souring  and  waste 
tuning  8,371  pounda  of  sugar.  The  battery  work  was  interrupted 
thebat^T  drawn  off  59  times,  causing  the  loss  of  sugar  from  at 
4  60  tons  oi  cane  or  about  6,000  pounds.  The  total  loss  of  sugar 
aaanfactoring  may  be  tabulated  as  follows: 

LoH  (tf  sugar  by  mversion Iba. .    G4.S0O 

Low  ot  ra*  juice do. .       8, 871 

lam  ot  Bomr  by  inwing  oS  of  battery do..      6,000 

Total  loM  from  diStuion  to  sirup do. .    78, 601 

Total  fresh  sngarmade (circa) do..  230,000 

IbilaaeB  made galls..    68,  OSS 

f  this  molasses  8, 434  gallons  were  sold  and  the  remainder  rebelled 
ngar.  The  sugar  contained  in  the  reboiled  molasses,  viz,  58,611 
me,  amounted  to  300,845  pounds.  The  quantity  of  sugar  which 
teboiling  should  give  under  the  usual  computation  would  be 
S88  pounds.  Up  to  the  present  time  the  quantity  of  sugar  ob- 
edpeivton  of  cane  by  reboiling  is  about  30  pounds.  If  the  same 
'is  wcored  in  the  remaining  portion  of  the  molasses  the  yield  of 
IT  at  the  factory  during  the  year  will  be  363,570  pounds,  and  of 
atsee  48,S66  gallons.  Based  upon  the  tonnage  of  the  cane  worked 
yield  wonldbe  81.5  pounds  of  sugar  per  ton,  and  10.9  gallons  of 
aasesper  ton. 

be  amount  of  sugar  left  in  the  chips  was  very  large  considering 
dilation,  and  was  due  entirely  to  the  very  large  chips  fumisbed 
he  maceratora  to  the  diffusion  battery. 

lie  average  percentage  of  fiber  in  the  cane,  as  given  by  the  analy- 
<the  chips,  was  11.49,  which  indicatod  the  presence  of  88.51  per 
I.  of  juice  in  the  cane.  In  the  3,954.8  tons  of  chips  the  amount 
iloe  was  3,499  tons.    This  juice  contained  an  average  of  11.98 

rnt.  of  sucTosts  or  in  all  838,440  pounds,  which  would  therefore 
in  the  chips  126,6;.l9  pounds  of  sucrose,  or  about  32  pounds  of 
ttto  the  ton  of  chips. 

jJQie  cane  bad  bpi?ii  properly  shredded  this  additional  126,639 
m  of  sucrose  would  have  been  largely  secured  in  the  diffusion 

JB'Oranpany  contracted  with  the  farmers  for  1,800  acres  of  cane; 

%-200  acrt'S  were  to  be  Early  Amber  and  the  remainder  Orange. 
"  "aiy  furnished  the  seed,  and  the  greater  part  of  the  cane 
.  _d  on  plowed  ^and.  The  cane  was  not  planted  until  May, 
mber  of  acres  liadto  be  replanted,  as  the  first  planting  was 
■■h.  The  season  was  unusually  wet,  the  growth  of  the  cane 
,  and  the  stnlka  large,  averaging  14  feet  in  height.  The 
„■««  heavier  th;inlast  jea/r,  the  Amber  giving  11  tons  and  the 
Btons  per  aore  when  topped.  Several  hundred  acres  were 
BTery  poor  land  and  did  not  mature;  the  remainder  was 
'  1  character.    Owing  to  the  late  date  at  which  the  cane 
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was  planted  and  the  wet  season,  it  did  not  mature  tmtil  late.  ! 
greater  part  of  the  Amber  cane  was  worked  before  it  had  attaii 
maximum  content  of  sucrose.     The  Orange  cane  was  at  its  l 
was  the  case  last  year,  about  the  middle  of  October,  after  a  ugin 
frost  sufficient  to  kill  the  leaves. 

Last  year  the  richness  of  the  cane  was  attributed  partly  to  thedif^ 
ness  of  the  season.     The  present  season  was  one  having  liie  krj 
rain-fall  known  in  Kansas,  and  yet  the  average  percentage  of  suci 
was  11.98  and  of  glucose  1.78;  the  average  for  1888  being  12.42  ana 
2.61  respectively.     This  agreement  in  the  content  of  sucrose  is 
portant  from  an  agricultural  point  of  view  when  the  opposite  ciuif 
acters  of  the  two  se<'iSons  are  considered.    The  seed  from  last  y     i 
crop  had  been  carefully  hand  picked  and  threshed  from  the  ncB 
plots  of  last  year,  and  from  this  source  the  Medicine  Lodge  and  av 
tica  factories  obtained  most  of  their  seed. 

In  this  connection  it  is  important  to  note  the  results  obtained  from 
Amber  cane.     The  seed  was  selected  from  a  plot  which  last  5 
showed  a  sucrose  content  of  14.09  per  cent,  and  glucose  1.26  per  <     . 
This  year  seed  producing  a  cane  showing  13. 10  per  cent,  of  sna 
was  planted  on  unplowed  land  and  13.20  per  cent,  on  plowed  la 
In  all  cases  there  was  a  decrease  in  total  solids  as  compared  with 
year  and  there  was  a  corresponding  increase  in  the  purity  of  uw 
juice.     It  was  also  noticed,  this  season  as  well  as  last,  that  wiiile  liw 
Amber  cane  deteriorated  rapidly  if  left  any  length  of  time  after      ]JC 
cut,  the  Orange  cane  after  it  had  attained  its  maximum  contein 
sucrose  was  fairly  stable.     Several  hard  freezings  did  not  materially 
injure  the  cane,  as  can  be  seen  by  the  analyses  made  during  the Ifti 
part  of  the  season. 

The  factory  was  forced  to  stop  cutting  on- the  8th  of  November  for 
reasons  which  will  be  mentioned  further  on. 

About  600  acres  of  Cciiie  of  excellent  quolity  were  left  standing 
the  Held.     Ab<.)ut  Noveniher  4  there  was  a  light  fall  of  snow,  uu» 
this  did  no  damage  to  tlie  cane.     The  total  nuiiibor  of  days  actuallj 
worked,  counting  22  hours  per  day,  was  45:  that  is,  the  work  should 
have  been  done  in  tliat  length  of  time  if  tlie  mill  had  been  rxm  o 
tinuously. 

The  ex]jeiise  for  labor  and  coal  was  enormous  and  might  have  been 
greatly  reduced  with  proper  care. 

In  summing  up  the  results  of  this  season's  work,  it  is  but  fair  to 
mention  that  the  expense  for  labor  and  coal  could  scarcely  have  Ix 
a  cent  more  if  the  mill  had  run  steadily  and  done  four  times 
work. 

The  assets  of  the  company  were: 

"^^acliinery  and  plant  of  the  Conway  Springs  Sugar  Company,  including 

^'ater  works,  actual  value $18,94( 

sew  mr'^^nnery  fumip'^'"'  by  Kilb^        80,500.w 

...«/  69,449.00 

< -  '^'-     ,     ,    , 1,830.00 

f. . ,  .    ~^ .«..•• 

»u   lO.A.    /    .«        .1    '     "  , 6,894 

jal)or.  iiT^biJi't        ni  ^^       9,  lOO.w 

"oal  P"^  3,500.00 

-.icid^    -'  .     869.00 

^«»T^  ..., 680.85 

21,048.81 


Receipte. 

.WTKHintUi  of  BWgar,  at  B  wnta 1(1?.  90(1.00 

iG  pillonfi  of  niolassea,  at  11  conls (i,  7(i:i,  50 

20.503.80 
MbonntT.Zcenteperpouiid 4,600.00 


Usart  (KL  invEBtm^it  of  5i  per  cent.  ^ 

ILe  United  States  Gfovemment  gave  to  this  compaay  t8,000  for 
Sparchase  of  machiilery;  so  that  the  actual  amount  of  money  for 
hkih  the  atockholders  were  liahle  was  463,279,  Owing  to  the  fact 
li  these  stockholders  were  not  ahle  to  meet  the  obligatioas  for 
tir  shues  of  stock  when  payments  were  due  and  lacked  ready  capi- 
Itonm  the  business,  it  was  necesaary  to  atop  work.  When,  how- 
«,  the  product  is  all  sold,  including  the  State  bounty,  a  small  per- 
tmae  upon  the  investment  will  be  shown. 

Iiu8  poor  result  should  not  be  blamed  upon  the  industry  but  upon 
M  people  who  engaged  in  it  without  financial  resources. 
■tor  wiB  reason  again  we  have  gone  into  the  particulars  of  the 
tnbles  in  order  to  show  that  it  is  not  the  fault  of  the  business  bat 
ithewayinwhichit  ismn  that  no  better  results  have  been  secured. 
h  do  not  intend  any  personal  reflection,  but  deem  it  but  fair  in  jus- 
eeto  the  industry  to  state  what  we  have. 

'Inl8.SS  we  made  the  statement  that  a  great  success  could  he  secured 
(fonwav  Springs,  provided  improvements  were  made  in  the  machin- 
B  and  the  management  was  good. 

teioagh  gof}<\  machipery  was  purchased  from  the  Kilby  Manuf  act- 
pie  Gfrapaiiy  it  was  not  all  advantageously  placed,  and  there  was 
&ing  t)ie  liocessary  experience  to  make  the  work  successful. 
Ifiien  somf  maa  or  men  with  money  select  a  site  in  the  section  of 
IjStatf  at  Kfinsas  near  Conway  Springs,  erect  an  improved  and 
piBtantial  jiliiut  where  there  is  an  abundant  pure  water  supply,  and 
b  it  on  lot^iliiaate  business  principles,  with  the  intention  of  being 
pa&ed  nitli  h.  good  interest  on  the  investment,  then  the  sorghum 
Bi  businu.s.^  m  Kansas  will  be  profitable  both  for  investor  and 

Ke  results  of  the  trial  run  made  from  October  27  to  November 
were:  639.0  tons  of  cane  worked,  giving  47,944  pounds  of  sugar 
M  "i^i"  j'T!  i3  of  molasses,  or  74.9  pounds  of  sugar  and  15  gallons 
f !     ■  .■  -  ton  of  cane.     From  the  molasses  by  reboilmg  an 

i''.  >unda  of  sugar  per  ton  and  8  gallons  molasses  were 

bt;i!-.    J,    ;  ;     ;  ig  per  ton  of  cane  104.9  pounds  sugar  and  8  gallons 


eat»l.HI t9B8.40 

*  labor 618.» 

aoo.oo 

25.00 

80.00 
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Receipts. 

47,944  pounds  of  sugar  at  6  cents $2, 876.*^ 

9.640  gallons  of  molasses  at  10  cents 964. 


Profit 1 

This  of  course  does  not  take  into  account  interest  on  the  in 
ment,  but  shows  that  if  a  factory  is  run  steadily  money  must  Ix 

The  figures  showing  the  respective  percentages  in  the  matei 
products  of  this  run  can  be  seen  from  the  table : 

Total  number  of  tons  of  cane  purchased i 

Total  number  of  tons  of  cane  worked i 

Number  of  tons  of  chips * 

Number  pounds  of  sugai*  in  chips — 

Number  pounds  of  sugar  obtained  in  diflfusion  juice " « 

Niunber  pounds  left  in  chips  and  lost  by  inversion . . . .  r m 

Number  pounds  of  sugar  in  semi-sirup o»i,iill 

Nimiber  pounds  of  sugar  in  juice  lost ^^ 

Number  pounds  of  sugar  lost,  attributable  to  inversion 

Number  pounds  of  sugar  obtained  firsts ^m 

Number  poimds  of  sugar  in  molasses,  less  molasses  sold 80( 

Available  sugar  in  the  molasses 156 

Pounds  of  sugar  in  the  molassed  sold , 48 

ATTICA. 

The  character  of  the  cane  worked  for  sugar  at  Attica  duri 
season  can  best  be  judged  by  the  summary  of  the  analyses  ta 
monthly  periods  during  the  course  of  manufacture.     For  Angus 
Sej^temDer  the  mean  composition  of  the  juice  of  the  cane  sampi 
at  the  battery  was  as  follows  : 

In  the  juice. 

Sucrose per  cent. .  *  ^ 

Glucose do. ...  • 

Total  solids do. ...  1' 

Juice  in  tlie  cane .* do. ...  8 

Cane  received tons. .  2, \9 

Total  sugar  in  the  cauo pounds. .  821,94' 

Total  glocuse  in  the  cane do 75,  S'* 

Total  available  sugar do. . «  .  208, 1 

Sugar  per  ton  of  cuue do. ...  1« 

The  data  for  the  month  of  October  aro  as  follows  ; 


Sucrose 

tIucosc 

'otal  solids 

nice  in  cane 

;ane  received 

'otal  sugar  in  the  con" 
3Ugar  per  ton  of  ci\v 
"'  *ncap' 


In  the  juice. 


per  cent. . 


(to. . 


do.... 

do 

tons..      1,*" 

pounds..  426, 

do. ...         Ai 

.*. CIO. ...    4o}ir 


^lUCtir^ 

'jtal  s'^' 

nice  i^       .x- 

Jane  rb- 
'otal  su^.- 
ilucose  in  c* 
^ugar  "^  »iioi^ 
f'-^+^lsu. 


percent.. 

do. . . . 

do 

do..,. 

tons. . 

.I>ounds. .  127,.. 

do 13, 

. .  ..do 108, w 

....do S 


s^^.'.' 


S^tnmaiTifbr  tite  tehcle  teaton. 


- do  ...  7,1S4.(» 

N^iecsne per  cent,,  34.53 

foent  of  juice  in  cane do Sft.  60 

tucana pounds..  875,841.1X1 

a  in  cane do 188, 82(1. 00 

not  cMiiA do.,,,  1SS.30 

rd  to  the  working  of  the  battery  and  tho  degree  of  estrac- 
ned,  the  followiug  data  may  be  cited  : 
gust  and  September : 

w in exhansted  dupa percent..  .63 

do.,,,  80.80 

do..,.  ^    89.80 

arp«  ton pounds..  17.30 

tober; 

win  exhausted  chips percent.,  1.B9 

do....  84.00 

do...,  88.70 

nr  per  ton poujida. .  81.50 

■vembor : 

80  in  exhausted  chips percent.,  1.4S 

do....  86.10 

do....  86.40 

^  per  tcm pounds. .  20, 10 

} soaeou : 

oein  exhausted  chips percent..  1.S3 

<Hi do...,  31.50 

«tton do..,  87.30 

rf  mgar  per  ton pounds..  35.90 

(td  to  the  inversion  which  took  place  during  the  process  of 
aire  the  following  data  may  be  cited : 
tgnfit  and  September : 

■ion pounds. .  9, 096. 00 

MX  ton  of  cane do..,.  8.10 

(ra^  chips  inverted pel-  cent. ,  3. 80 

tober: 

■iirrerted poands. .  8,636.00 

«r  XCfa  of  cane do. ...  2, 10 

bwh  chips  inverted percent..  ,85 


.  wrds  of  the  company  as  received  on  the  16th  of  Decem- 
Ju>C08t  of  fuel,  exclusive  of  the  seed  burned  for  fuel  and  the 
^ijCOTlcing  second  sugars,  was  $2,791.32;  total  cost  of  labor, 
irf'flonstruction  and  labor  used  in  boiling  seconds,  $9,987.58; 
product  of  first  sugar,  263,038  pounds. 
^;w.  the  yiel'i  of  seconds  at  30  pounds  per  ton,  which  is, 
K  wia  richness  of  the  molasses,  s  moderate  estimate,  the 
H.BKOQd  sugars  obtained  at  this  factory  would  be  lti,,060 


itanaf  Bo^ pounds.,  1,619,00 

Itt  ton  of  chips do a.  80 

Imh  chips  inverted per  cant. .  1, 27 

Inrthe 

of  augar pounds..  14,841.00 

~  eifaipe inverted percent..  1,04 
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pounds.     Adding  this  to  the  product  of  first  sugars,  via,  1 
pounds,  the  total  yield  of  sugar  would  be  403,098  pounds.  They 
per  ton  of  clean  cane  on  this  estimate  would  be  85.3  pounds,  i     us 
yield  per  ton  of  field  cane,  including  the  seed  heads,  would  oe 
pounds. 

The  usual  difficulties  and  delays  in  manufacturing  sorghuin 
were  experienced  by  this  company,  including,  at  the  begimi 
scarcity  of  water  and  other  minor  delays  due  to  deficient  working «' 
different  parts  of  the  machinery.     The  average  number  of  tons  of 
field  cane  worked  per  day  was  only  97,  whereas  before  the  opening 
of  the  season  it  was  supposed  that  the  factory  had  a  capacity  of 
tons  per  day.     Tliis  failure  of  the  factory  to  work  up  to  its  csf     y 
was  one  of  the  chief  causes  of  the  financial  troubles  into  whi 
company  fell.     On  account  of  these  financial  troubles,  on  the  vm 
of  October  the  Kansas  State  Sugar  Company,  at  Attica,  passed  into 
the  hands  of  a  receiver. 

When  the  richness  of  the  cane  worked  is  considered  we  mustjus^ 
charge  the  failure  of  the  company  to  secure  a  profit  on  their  voA 
to  the  mechanical  difficulties  encountered  in  the  manufacture 
the  losses  experienced  due  to  deficient  machinery  and  the  i 
ence  of  the  workmen.   In  no  other  way  can  we  satisfactorily  exi 
the  small  yield  of  sugar  per  ton  on  cane  of  such  uniform  rict 
and  good  quality  as  was  grown  at  Attica  during  the  past  i 
At  the  time  of  closing  the  factory,  the  12th  of  November,  a 
quantity  of  cane  still  remained  in  the  field  and  of  good  qualiw  m 
sugar-making  purposes.      This  cane  was  of  course  lost,  ana 
stoppage  of  me  factory  was  due  solely  to  the  financial  dimcultieBoi 
carrying  the  work  further,  although  the  cane  was  commencing  to 
deteriorate.     With  anything  like  a  fair  working  of  the  ho 
whole  of  the  crop  should  have  been  worked  up  by  the  1st  of  iNo 
ber,  and  the  total  amount  of  sugar  made  in  tnis  case  would  gr    1 
have  exceeded  the  amount  obtained. 

It  is  but  fair  to  say  that  had  the  cane  crop  at  Attica  been  wo 
promptly,  with  the  proper  machinery  and  at  the  proper  rate  P^^WJ 
and  with  the  econom v  w^iich  ought  to  have  been  secured,  the  quantSj 
of  sugar  made  would  have  probably  reached  600,000  pounds  andtM 
season's  work  shown  profit  instead  of  a  deficit. 

Full  details  of  this  work  will  be  found  in  Bulletin  No.  26,  ah 
noted. 

MEDICINE    LODGE. 

The  results  of  the  manufacture  of  sugar  from  sorghum  at  MediciB* 
Lodge  wero  iji  every  respiK't  the  most  satisfactory^  of  those  obtai 
anywhere  else  during  the  season.     The  latest  advices,  December ii» 
which  wo  have  from  this  place  show  that  about  600,000  pounds w 
sugar  will  ]>e  made,  including  firsts,  seconds,  and  the  beet  sugar.   ^ 
all,  the  factory  was  operated  about  fifty  da-ys  and  the  whole  of  ttft 
sugar  which  was  made  will  have  been  made  in  this  time  bamngtifl 
usual  delays  incident  to  the  use  of  now  machinery. 

The  rosiilts  of  the  season's  work  in  general  detail  will  be  found ii 
the  following  data: 

The  mean  composition  of  the  juice  entering  the  diffusion  battery 
as  obtained  from  samples  of  the  fresh  chips  during  the  entire  seas 

was—  Per  cent. 

Sucrose i  10. 44 

Glucose 3. 24 

Totalsolids 16,40 


THE   CHEMIST, 

Jgial^cal  data  disclose  a  juice  of  very  6ven  composition  dur- 
jTentire  Beason,  tUe  niaxiraum  percentags  of  sucrose  beinff  13.  iS 
Se  niiuiniuni  ti.U7 ;  the  maximum  perciiiitiige  of  gluL-oao  4,63 
le  tninimnTn  1.03, 

mean  composition  of  the  diffusion  juice  for  the  entire  season 
oUows: 

Soorase 7.18 

CHuooee 1.45 

Total  solids 1|.40 

mean  composition  of  the  juice  from  the  exhausted  chips  dur- 
e  tintire  season  is  as  follows ; 


1.20 

IWal  solid* 3.09 

I  shows  rather  a  poor  extraction,  since  with  good  shredding  of 
ne  and  good  battery  work  the  percentage  of  sucrose  left  in  the 
)f  the  chips  ought  not  to  be  above  0.40  per  cent, 
mean  extraction  on  the  percentage  of  sugar  in  the  cane  for  the 
.was  90.3  per  cent.,  and  the  mean  dilution  of  the  juice  30.58 
at.  The  sucrose  lost  in  the  chips  amounted  to  20. 4  pounds  per 
tie  clean  chips. 

m  the  above  data  much  encouragement  will  be  derived  for  the 
im-sugar  industry.  One  of  the  chief  things  accomplished  by 
sdicine  Lodge  Company  was  the  abundant  water  supply  which 
eoored.  It  was  the  only  one  of  the  factories  operated  under 
ipartmeat  auspices  in  Kansas  which  had  a  sufhcient  supply  of 
In  another  season,  with  the  experience  obtained  during  the 
ne,  it  is  confidently  believed  that  with  such  a  location  as  that 
licine  Lodge,  and  with  a  crop'equally  good,  a  handsome  profit 
}  obtained  both  for  the  farmers  and  the  manufacturers  in  the 
stion  of  sugar  from  sorghum.  This,  however,  should  not  in- 
very  one  to  believe  that  a  hap-hazard  investment  in  sorghum 
factories,  without  proper  study  of  the  conditions  of'  the  prob- 
he  diaracter,  and  abundance  of  the  water  supply,  the  nature  of 
a  and  climate,  and  the  necessity  of  expert  supervision,  would 
»  a  profitable  return.  Success  can  only  be  hoped  for  in  such 
tostry  when  advantage  is  taken  of  all  favorable  conditions, 
ttie  machinery  is  erected  by  skilled  engineers  and  is  fully  ade- 
to  the  purpose  required,  and  when  all  the  operations  of  man- 
le  are  conducted  ^vith  the  greatest  economy  and  on  the  strictest 
SB  principles, 

IBAHONB  AT  NESS  CITY,  UEADB,  AKEALON,  LIBERAL,  AND  XINSSOLA. 

fttctories  above  mentioned  were  located  in  the  arid  region  of 
■  and,  as  it  appears  to  me,  without  sufficient  consideration  of 
idifflculties  to  bo  encountered.  It  is  certainly  true  that  expe- 
,  liaa  shown  that  sorghum  is  well  suited  to  a  dry  climate,  but 
Ib  no  assurance  that  it  will  grow  successfully  as  a  sugar-pro- 
tplant  in  the  aiid  regions.  It  is  true  that  future  experiment 
lavBlop  the  possibility  of  growing  sorghum  in  the  localities 
WUeA  above  and  with  a  sufficient  content  of  sugar  for  practical 
IM  of.  manufacture.     It  however  betrayed  a  strong  degree  of 
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rashness  to  establish  lar^e  and  expensive  sugar  factories  bofon: 
ing  thoroughly  tested  tlie  agricultural  capabilities  of  the  sevi 
locations  where  these  factories  were  placed. 

Sorghum  has  been  gi-own  in  the  arid  region  of  Kansas  for  wbbj 
years  as  a  forage  plant,  but  no  attempts  have  ever  beenmadflto 
grow  it  for  sugar-making  purposes.     Tne  agricultural  r^ultsa' 
the  places  mentioned  above  were  most  disastrous.    The  cane  ^ 
planted  without  consideration  of  the  needs  of  the  plani^  on  gro' 
insuJDRciently  plowed  and  sometimes  not  plowed  at  all,  and  mihm 
taking  any  precautions  to  guard  against  the  drought  which  is  certain 
to  prevail  during  the  hot  summer  months. 

On  October  2  it  was  repoi-ted  by  our  agent  from  Meade  that  the 
country  was  badly  dried  up  and  the  cane  crop  ruined.    At  Liberal 
the  cutting  of  cane  was  stopped  on  the  1st  of  October,  after  a  hrelva 
days  run  in  which  700  tons  of  cane  were  manufactured.    As 
quantity  of  sugar  was  made  at  this  place  but  of  course  notl      4 
a  commercial  way.     It  was  also  reported  that  there  was  a  pros 
of  trouble  between  the  farmers  and  the  sugar  company.    Thesiusr 
company  made  a  binding  contract  with  the  farmers  to  take  dll 
merchantable  cane  and  pay  them  $1.50  per  ton;  it  was  claimeaw 
the  farmers  that  the  cane  was  ready  to  work  into  sugar  by  the  %M 
of  August  and  that  had  the  works  been  ready  at  that  time  a  larw 

Eercentage  of  thc^  cane  could  have  been  worked  into  sugar  and  vouM 
ave  been  merchanta>)le.     On  the  2d  of  October  the  sugar  compaaj 
was  still  working  at  Arkalon  trying  to  get  a  supply  of  water. 

This  failure  to  locate  a  sugar  factory  where  a  sufficient  supply  rf 
water  can  be  had  seems  somewhat  strange  after  the  publications  of 
the  Department  last  year  in  regard  to  this  subject.  In  fact  there 
seems  to  have  been  no  consideration  allowed  to  the  most  important 
factors  of  the  problem  of  sugar  making  in  the  locations  of  these  sev- 
eral factories.  At  that  date,  vrz,  October  2,  no  work  in  the  manu- 
facture of  sugar  had  been  undertaken  at  Arkalon  and  the  season 
passed  without  any  sugar  having  been  made. 

At  Meade  an  attempt  was  made  to  manufacture  sugar  during 
last  week  in  September,  and  on  the  2d  of  October  they  attempted  to 
make  a  trial  run  of  twenty-four  hours  in  order  to  manufacture  IW 
tons  of  cane,  since  the  company  agree  in  accepting  the  bonds  v 
by  the  people  at  tliat  })lace  to  erect  machinery  which  had  a  cap« 
of  this  amount.  After,  however,  making  a  run  of  some  hours uw 
factory  had  to  shut  down  on  account  of  failure  in  the  water  sup- 
ply, thus  failing  to  make  the  run  of  the  150  tons  in  the  time  speci" 
tied. 

The  results  of  the  work  at  liberal  is  indicated  by  what  has  1)66* 
^aid  above,  the  failure  of  the  cane  crop,  the  failure  to  have  the  factory 
'eady  in  time,  and  the  failure  to  have  a  suflScient  amount  of  water 
lad  it  been  ready,  being  the  lamentable  history.    The  Departm 
'nade  an  effort  through  its  publications  to  warn  people  of  the  • 
Ailties  attending  the  manufacture  of  sorghum  sugar,  and  yet  xnej 
"^em  to  have  paid  little  attenticm  to  these  warnings,  but  listened 
^ther  to  the  representations  of  others,  and  were  thus  led  to  the  votint 
'  i^^onds  for  the  erection  of  factories  in  impossible  places  and  having 
.    lope  of  success. 

What  is  necessary  in  localities  like  Meade,  Liberal,  and  Arkalon 
X  fiiY^  ^  "^horough  study  of  the  agi'icultural  problems.  It  is  possible 
.iiat  *  '  jep  T^^''  ving  or  subsoiling  sufficient  moisture  may  be  se- 
MT-or         Av  r^vcrh'Tm  ^  "  "  ' b T H^T (r]i  tho  dry  soasou  aud  to matuK 


Cop  Bngar-mftking  purposes.  Certainly,  howerer,  the  methods  of 
ricaltura^acticoa  during  the  past  season,  of  planting  on  imper- 
■'      *  "    IT  in  soil  not  plowed  at  alt,  or  without  any  pre- 

^e  deop  rooting  of  the  plants,  can  only  end  in 
"  iptionally  wet  season  conld  be  BBcnred, 

Adamson  roasting  process  was  tried,  and  on 

tober  6,  irhen  oni  last  report  from  there  was  received,  they  had 
m  mmung  the  apparatus  about  eight  days,  workiDg  375  tons  of 
le.  At  that  tiihe  no  attempt  had  been  made  to  make  sugar.  Later 
ortfl  in^cate  that  some  n-aud  was  practiced  in  the  sugar  made 
9r  in  the  season  by  means  of  which  the  people  were  deceived  in 
Vd  to  the  trae  capacity  of  the  plant  and  the  character  and  amount 
nigar  made.  The  theory  of  the  roasting  process  is  first  to  pass 
<  oanes  through  a  long  furnace,  in  which  the  leaves  and  eheathea 
leof  are  burned  off,  leaving  the  canes  cleaned  and' softened  by  the 
it  The  canes  are  then  passed  through  an  ordinary  mill  and  the 
n  used  for  the  manufacture  of  sugar  in  the  ordinary  way, 
lether  or  not  this  principle  can  he  made  successful  in  practice  can 
J  be  determined  by  furtner  trial.  In  case  it  ehould  be  successful 
n  is  no  reason  why  it  should  not  be  used  preliminary  to  di^sion, 
s  saving  the  fanning  and  cleaning  machmery  now  employed  for 
t  purpose  with  sorghum.  As  was  the  case  in  the  other  places,  the 
tory  could  wof k  very  little  of  the  time  on  account  of  a  failure  in 
water  supply. 
ii  Ness  City  the  story  of  failure  which  is  told  of  the  above  places 

0  be  repeated.  The  factory  at  Ness  City  was  run  in  a  desultory 
f  (ot  about  ten  days  and  several  strikes  of  massecuite  were  made, 
'■  not  a  single  pound  of  sugar  was  secured.  The  cane  was  in  even 
m  condition  than  at  Mmneola,  Meade,  Arkalon,  and  Liberal. 

1  factory  was  closed  up  at  first  and  one  of  the  townships  that  had 
sd  bonds  refused  to  pay  them.  Tiie  factory  was  then  started  up 
is  and  an  attempt  maae  to  run  long  enough  to  legally  obtain  the 
ids.  As  in  the  case  of  the  other  factories,  the  water  supply  was 
f  limited  and  the  factory  could  only  run  a  part  of  the  time  on 
liecount. 

be  unwise  attempts  to  establish  sugar  factories  and  make  sugar 
he  localities  mentioned  above  are  to  be  deplored,  not  only  on  ac- 
&t  of  the  hardships  which  they  impose  upon  the  people,  already 
r,  who  voted  public  credit  to  the  aid  of  these  factories,  out  espe- 
lyon  account  of  the  depressing  influence  they  will  have  on  the 
■^  BB  of  the  sorghum-sugar  industry  already  struggling  under  a 
4  of  disasters  difficult  to  bear.  When  it  is  considered  that 
the  very  first  the  attempts  which  have  been  made  to  manu- 
e  sugar  from  sorghum  have  been  financially  unsuccessful,  the 
iiBtency  with  wliich  the  people  have  tried  to  establish  this  indus- 
and  the  patience  with  which  they  have  borne  the  disasters  are 
»  remarkablo.  They  show  a  strong  belief  which  pervades  a  great 
Ikflf  our  agi'icultural  community  of  the  necessity  of  the  es- 
AfaBQut  ot  an  indigenous  sugar  indust^,  and  tne  sacrifices 
^RB' Villing  to  make  in  order  to  secure  this  most  desired  result, 
tftfeovd  of  the  above  disasters  does  not  prove  that  the  sorghum- 
ir  industry  is  impossible,  but  emphasizes  the  fact  that  the  con- 
ative  and  iuilii:i:-t-d  conclusions  of  the  Department  of  Agriculture 
ifar  safer  giiid'.'  for  the  intending  investor  than  the  representa- 
sof  irrespuiisiblo  and  interested  parties. 
"-    89 H 
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PRODUCTION  OF  SUQAR  FROM  Bt70AR  CAMR 

Altliough  the  Dopai-tment  did  not  have  direct  charge  of  any  wa 
in  the  production  of  su/i^ar  from  the  sugar  cane  in  Louisiana  durii 
the  past  year,  nevertlieless  three  of  the  chemists  of  the  Depa 
were  detailed  to  go  to  Louisiana  and  exercise  chemical  conuui 
three  of  the  leading  factories  of  the  State.  The  results  of  these  i 
vestigations  were  jmblished  in  Bulletins  21,  22,  and  23. 

Bulletin  No.  21  deals  particularly  with  the  report  of  the  expei 
ments  in  the  api)lication  of  diffusion  to  the  manufacture  of  sugsu 
Magnolia.     The  results  of  the  work  thoroughly  demonstrate  i 
practical  manufacturing  value  of  the  process  as  applied  to  sog 
cane.     In  the  third  run  of  the  sugar-house,  from  December  1  to 
inclusive,  in  which  diffusion  alone  was  worked,  1,079  tons  of 
were  manufactured,  yielding  213.23  pounds  of  sugar  per  ton.    In 
fourth  run,  from  December  9  to  22,  inclusive,  1,799  tons  of  canei 
manufactured,  yielding  240. 11  pounds  of  sugar  per  ton.     In  tiie  lu 
run,  from  December  23  to  January  14,  inclusive,  3,062  tons  of  ca 
were  worked,  yielding  214.45  pounds  of  sugar  per  ton.    The  resu 
of  the  work  show  an  immense  increase  m  the  amount  of  suf 
yielded  by  this  process  over  that  obtained  by  the  old  process  of  ffl 
ing.     It  is  evident,  from  a  careful  comparison  of  the  ^^res  obtai 
by  the  average  mill  work,  that  tho  yield  of  sugar  per  ton  of 
throughout  tlie  whole  State  would  be  increased  fully  75  pounds  o^ 
the  present  yield  by  the  general  adoption  of  the  diffusion  process, 
is  truei  that  that  amount  of  increase  would  not  be  secured  over  theb 
milling  but  only  the  average  milling  as  i>racticed  in  Louisiana. 

In  Bulletin  !No.  22  are  given  tlie  results  of  the  factory  of  SliattT 
&  Hoffman,  at  Des  Ligneo  plantation,  which  was  operated  solely 
the  crushing  process.  As  a  result  of  the  work  done  at  this  stati 
as  compared  with  the  diffusion  work,  the  proprietors  of  that  fact( 
were  led  to  reject  the  mill  entirely  and  to  build  and  operate  dur 
the  past  season  a  diffusion  battery. 

Bulletin  No.  23  contains  the  results  of  the  season's  work  at  ] 
Daniel  Thompson's  Calume^t  plantation,  in  which  double  crush 
was  practiced  with  saturation  of  the  bagasse  between  the  milk  v 
hot  water.  The  results  obtaiued  in  this  way  were  the  highest 
noted  in  Louisiana  with  milling, 

Tho  average  quantity  of  total  sugars  obtained  per  ton  of  cane  ^ 
206.85  pounds. 


POOD  ADULTERATION. 

Part  5  of  Bulletin  13,  devoted  to  food  and  food  adulterants, 
been  published  since  the  last  Annual  Report.  This  part  "treat 
baking  powders.     The  character  and  scope  of  the  work  are  il 

rated  generally  in  the  prefatory  note,  in  which  tho  following  st 

■  .onts  are  made: 

he  i)re6cnt  part  consists  of  an  invosiiffation  of  l)akin^-i)0\vrlors  and  ar6sun 

•  f  present  knowledge  of  the  subject. 

n  these  inve«tigations  we  liavc  iisod  (ivory  ondoavor  to  avoid  on'or  and  bias. 

;*rticuLar  i)Owder  has  beon  favored  ai  tho  oxjionse  of  any  otluT  one.     Our  Rai 

lave  been  purchase^l  in  the  open  market,  and  we  liave  lind  thom  to  re\)reflef 

'airly  a«  possible  tJie  chanicter  of  the  gcKxls  w»ld. 

In  finch  an  investigation  it  is  not  i)otiriiblo  lo  ^et  r.^snlU;  wIiitMi  will  please  < 
.r.q]o'   inr»  inom^f'wf Mv^jr  'vp<    "c  ^\av  ^Vt^^rcforc  expect  that  many  of  our  dati 


..I  .1  -..  liri  l<-■h(J^lilr•Imlnl■^ulii  .iiillii-rity  .if  his  (■fflcc  fnr  ndvi^rtiaing 

_^ ja  little  regard  lor  either  and  less  for  the  proprieticii  ot  Iub  |uisilii>n.    He 

M,  however,  no  longer  control  of  the  data  of  his  analyses  when  they  hnvu  once 
Mn  pubiUhed  by  tiie  proper  autJiority, 

A  would  be  we'll,  in  view  of  such  facts,  if  the  use  of  such  mutter  fm-  advi-rtising 
opotn  could  be  absolutely  forbidden.  In  the  present  c&ac  I  would  like  to  empha- 
n  Uw  it^emient  tliat  any  data  or  stBtementa  in  the  prenenl  bulli-tin  wliich  niay 
■  pmdsd  by  advertisers  in  praiMt  of  thcu  wares  would  show  a  discriitiinntion 
1)0%  unauthorized  by  the  spirit  and  scope  of  tliis  work. 

In  spite  of  the  precautions  mentioned  in  this  note  the  work  has 
wa  made  a  basis  of  many  advei'tisements,  in  which  it  is  made  to 
year  that  the  Depai-tment  indorses  and  especially  commends  cer- 
an  brands  of  bakm^-powders  in  comparison  with  others.  At  the 
reeent  time  a  scientific  man  can  only  fully  and  fairly  express  his 
and  state  the  results  of  his  scientific  investigations  at  the  risk 

leemghis  name  paraded  in  printas  an  indorser  of  almostevery  kind 
.  commodity  which  is  placed  upon  the  market.  The  chemist  ea- 
tged  in  private  work  and  occupying  no  public  position  is  at  perfect 
hert^  to  allow  the  use  of  his  name  for  such  pui-poses,  but  the  official 
lemist  occupies  an  entirely  different  position.  It  is  not  so  much  the 
ane  of  the  chemist  as  the  influence  of  the  office  which  he  holds 
bieh  the  advertiser  desires  to  use,  and  the  frequent  occuri'ence  of 
B  name  in  advertisements  and  circulars  does  much  to  discredit  his 
oA  among  scientific  men. 


CBARACniR  AMD  CONSTITUTION  OF  BAKHTO  FOWDBRS, 

By  C.  A.  Cbampton. 

AERATION  OF  BREAD. 

When  bread  is  made  by  simply  mixing  flour  -with  water  and  baking 
edougb,  the  result  is  a  hard,  tough,  compact  mass, ' '  the'unleavened 
flad"  of  the  Scriptures.  The  use  of  yeast  to  "  leaven"  tlie  dough 
donbtleBB  almost  as  old  as  the  art  of  baking  itself.  Both  kinds  of 
ud  are  mentioned  in  Mosaic  history,  and  its  use  was  known  in 
iypt  and  in  Greece  at  very  early  periods.  Nothing  has  ever  been 
nnd  that  could  equal  the  action  of  yeast  as  a  leavening  agent.  Car- 
odc-acid  gas  is  generated  by  fermentation  from  thp  carbohydrates 
Ntd^  existing  in  the  bread,  so  that  no  foreign  materials  are  intro- 
Ued  into  it.  The  disengagement  of  the  gas  takes  |>]a<'e  iilowly,  so 
It  it  has  its  full  effect  in  tne  lightening  of  the  dough.  This  is  an 
JWtion  to  its  use,  of  course,  when  quick  raising  is  clesiraljle,  and 
■  ttdfe  slow  action  of  yeast  which  has  been  the  chief  cause  of  tlie 
Indnction  of  a  chemical  aerating  agent, 

the  method  of  aeration  invented  by  Dr.  Dauglish.  in  England,  in 
Mh,  18(9,  approximates  more  closely  the  action  of  yeast  thiin  any 
Hrm^bhod  in  so  far  as  it  introduces  no  permanent  foreign  shIj- 
•0ft  into  the  bread.  lu  his  method  water  which  has  been  pre- 
tMljr  oharged  with  carbonic  dioxide  is  used  in  making  up  tlie 
||^  QiB  operation  being  performed  in  a  closed  vessel,  under  jires- 
|k  A0BOOII  as  the  dough  is  taken  from  this  vessel  it  immediately 
|L  tttSB.  the  expansion  of  the  ggs  contained  in  it.  The  method 
rpeen  modified  by  using  instead  of  water  a  weak  wort,  made 
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hy  mashing  malt  and  flour,  and  allowing  fermentation  to  set  in. 

Tills  acid  li<|uid  absorbs  the  gas  more  readily,  and  perhaps  im 
some  slight  aUvct  on  the  albuminoids,  the  peptonization  of  irhiflli 
constitutes  an  advantage  of  yeast-raised  bread  over  that  made bf 
this  metho<l,  in  whic^h  the  aeration  is  purely  a  mechanical  opentioB. 
Thus  the  bread  matlo  by  this  process  is  somewhat  tasteless,  tiie  fifr 
vors  produced  by  f ermontation  "svithin  the  bread  being  wanting.  Oh 
the  other  hand/thero  is  no  danger  of  the  improper  fermentotions 
which  sometimes  occur,  and  tlio  process  is  especially  adapted  to 
flours  which  would  ])e  apt  to  undergo  such  changes  when  fermented. 
Jago*  says  with  reference  to  it: 

Working  with  flours  that  are  weak  or  damp  or  oven  bordering  on  theveigeof 
unsoundness,  it  is  still  possible  to  produce  a  loaf  that  should  be  wholesome  ind 
palatable,  certainly  su]X'rior  to  many  sodden  and  sour'loaves  one  sees  made  fna 
low  quality  flours  foriiientod  in  the  ordinary  manner.  In  thus  stating  that  it  ii 
possible  to  treat  flours  of  inferior  quality  by  this  aerating  metliod,  tlie  author^ 
specially  to  carefully  avoid  giving  tlie  impression  that  it  is  the  habit  oiihoBbxAmr 
panies  which  work  Dauglish  s  method  to  make  use  of  only  the  lower  qoal^cf 
nour;  he  has  never  had  any  reason  whatever  for  supposing  such  to  be  the  c 

This  method  is  in  operation  in  all  the  larger  cities  of  Great  B 
but  I  have  no  knowledge  of  its  l)eing  used  in  this  country. 

CHEMICAL  AERATING  AGENTS. 

The  necessity  of   sometimes  having  bread  preparations 
quickly  for  immediate  baking  led  to  the  use  of  chemical  agenaw 
tliis  purpose.    In  all  of  tliese  the  exi)ansivo  gas  is  the  same  as  i 
yeast  is  used,  but  instend  of  its  being  derived  from  the  constitni 
of  the  flour  it  is  obtained  ])y  the  decomposition  of  a  carbonate whico 
is  introduccvl,  together  with  an  acid  constituent  to  act  upon  it,  di 
rectly  into  the  Hour.     When  water  is  added  to  make  the  dough tk 
chemicals  aro  dissolved,  the  react  i(;n  occurs,  and  the  carbonic  add 
is  set  free,  while*  the  salt  resulting  from  the  combination  of  theacM 
with  tli(»  alkaline  bMso  of  tlie  carbonate  remains  in  the  bread  ands 
eaten  v.'ith  it.     Many  sujmose,  and  this  idea  is  fostered  bybakiiKf 
powder  manufacturers,  that  nothing   remains  in  the  bread,  1 
everything  is  driviMi  olf  during  tlie  baking.     This  is  entirely  eiw 
neous,  of  course,  ni)(l  Hie  residue  nec(\<sarilv  left  in  the  bread  bl 
baking-('lieMii<'Mls('OiistiLutesanobj(»rtion  totlieiruse,  anditsam 
and  character  deteriniin.'  to  a  lar;!:(^  extent,  the  healthfulness ot 
combinatiou  iis.Mi.      'I'ji,'  rssoutial  i  l-.-jiients  of  such  a  combi     n® 
iivQj  first,  a  earh')}V'.\»  (n-  l)icarbona1»>  wliieh  contains  the  |      ^^ 
)ined  with  an  alkaliin^  base:  and,  sf'coiui,  an  acid  constituent       ^ 
">f  uniting  wjlhth'^  basi' in  tlie  carixJiuiti^  and  thus  liberating  il>' 
.arbonic  aeid  gas.    For  the  a.lk'aliiie  constituent  bicarbonate  of  so© 
'  baking  so.Ia,"  is  alnv.^st  exclu-iively  ei"e.])loyed — bicarbonate  of  ^^ 
nonia  mu(!h  less.     For  the  aoi'l  enuviituenl,  however,  there  is  ff 
livrrsit>'  ir  Hie  ai-cjits  used.     \VJi«*n  \\u'  houst^wife  mixes  souri 
*'irii  bal:iiiic-s"'ia  to  '*  raise"  her  <_rri(i(ih*-cakes,  she  makes  use  of 
Te(»  lactic  ai'id  {>]  ^\\o  t*o;'m''r  as  tJic  acid  constituent  of  her  ch 
''••racing  a*.";''!)!.     XN'iicn  shi*  uses  **  cri'am  of  tartar  "  or  acid  taru 

]>otassi:iiu  with  so.ia,  sh<^  usrs  Ih'*  j'rec  tartaric  acid  of  the  fonP* 
'S  an  acid  co!i:  t  it  lifin,  and  this  is  the  same  combination  that  is' 
n  <^ne  rin^^  <>\'  tjv'  l.»:>i:Iiii'"-]')o\vdcis  sold  in  the  market.     In  fact, 
'M»*  of  such  ]K)\\(!ci-s  iL'jw  i^old  is  j)ract.ically  the  outcc 
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J-time  operation  of  domestic  chenustry,  mixing  "saJeratus" 
_'*'cream  ot  tartar  "  to  aerate  rolls,  muffins,  paiicates,  and  sucli 
td  preparations,  which  wrri;  ti>  be  baked  immediately  after  mix- 
aiid  could  not  wAi  «:ut  Cor  ihi>  slow  ojjeratiun  of  yea,--t.  They 
dst  of  an  acid  and  an  alkaline  constituent  in  about  the  proper  pro- 
tions  for  combination,  and  in  a  dry  state,  together  with  vanoua 
portions  of  a  dry,  inert  material,  such  as  starch,  added  to  prevent 
,on  between  the  chemicals  themselves,  so  that  tba  preparation 
T  be  kept  indefinitely. 

CONSUMPTION  OF  BAKING-POWDERS. 

lie  quantity  of  the  different  chemical  preparations  made  and  con- 
ned under  the  name  of  "baking-powders, '  "yeast-powders,"etc., 
^e  United  States  can  not  be  stated  with  any  degree  of  acciiracy ; 
ther  the  Statistical  Division  of  this  Department  nor  the  Bureau 
Statistics  of  the  Treasury  was  able  to  give  any  information  what- 
irupon  this  subject.  Mr.  F.  N.  Barrett,  editor  of  the  "American 
ocer"  advised  .me  that  the  New  York  Tartar  Company  would 
ibably  be  best  able  to  give  something  of  an  idea,  at  least,  of  the 
ount  produced.  A  letter  of  inquiry  sent  to  this  firm  elicited  the 
bving  response: 

Bis  8ik;  Your  note  of  inquiry  of  the  a2d  instant  was  received  in  due  course  of 
L  We  have  delayed  reply  thereto  because  of  the  difficulty  of  Becuring  with  any 
iMof  reliability  the  information  you  seek.  Wu  believe  tliat  no  one  can  give  a 
<act  estiinate  of  the  quantity  of  baking-powder  annually  consumed  in  the  United 
M,  but  we  are  led  to  conclude  from  ratlier  careful  consideration  that  it  amounts 
Mween  50,000.000  and  75,000,000  pounds.  Of  this  quantity  probably  two-tliirda 
ode  from  cream  of  tartar,  and  the  residua  from  phosphate  and  alum- 
Very  respectfully, 

Nkw  York  Tartab  Coufany. 
llis  would  seem  rather  a  high  estimate,  implying  as  it  does  an 
itial  average  consumption  of  a  pound  each  by  every  man,  woman, 
i  child  in  the  country.  Probably  few  persona  would  suppose 
i  it  reached  such  a  figure.  Taking  the  price  per  pound  at  50 
ts,  which  is  about  the  maximum  retail  price  charged  the  Con- 
ner, togetlier  with  the  lower  of  the  tivo  ngurea  given  above,  we 
lid  have  $^5,000,000  as  the  amount  annually  paid  by  consumers 
this  one  article. 

tranting  that  the  above  is  somewhat  of  an  overestimate,  there  can 
dttle  doubt  that  no  other  article  which  enters  into  the  composition 
bod-fltoffs,  and  which  is  not  of  itself  a  nutrient,  is  the  subject  of 
jpfMt  an  expenditure. 

leoonsumptionof  baking-powders  does  not  seem  to  have  become 
KtensiTe  in  Europe  as  in  the  United  States,  judging  from  the  very 
ffl  amount  of  attention  bestowed  upon  the  subject  in  works  on 
0.  Jago*  makes  but  slight  mentioji  of  their  use.  Doubtless  the 
MrioaD  people  eat  more  largely  of  preparations  of  breadstuft's 
iA  ue  baked  quickly,  such  aa  rolls,  buns,  etc, 
I  Tiew  of  the  large  quantity  of  these  preparations  now  consumed, 
Lalac^  of  knowledge  amongst  most  people  concerning  their  com- 
"""laiid  the  chemical  reactions  that  occur  in  their  use,  I  have 
1  it  proper  to  give  a  somewhat  detailed  exposition  of  the 
'~t  involved,  and  to  endeavor  to  explain,  even  to  the  non-sci- 
"  '  ',  how  these  powders  are  made,  and  how  they  act. 
•Op.dfc 
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RECENT  INVESTIGATIONS, 

Two  itnportaTit  studios  of  tlie  comi)ositioii  and  character  of  bal 
powders  liavo  boon  made  rocently,  one  undc^r  the  direction  of  thei 
Dairy  and  Food  Commission,  and  the  other  by  the  Dairy  Com 
sioner  of  the  State  of  New  Jersey*.  Work  done  in  this  way,  vl 
lias  tlie  authority  and  weiglit  of  official  sanction,  is  most  valua 
and  I  have  drawn  largoly  upon  the  reports  above  mentioned  in 
following  i)ages.  Many  other  analyses  of  baking  i)Owders  have  I 
made  from  time  to  time,  and  several  extensive  investigations  h 
been  carried  out  upon  the  relative  merits  of  different  kinds  of  p 
ders.  In  fact  *'  baking-powder  literature"  is  qnit«  extensive.  ' 
active  competition  between  makers  of  different  orands,  and  the  nw 
ods  used  by  them  in  advertising  their  goods,  have  made  readen 
newspapers  and  magazines  familiar  with  all  sorts  of  parti-cok 
statements  about  baking-powders  in  general  and  certain  classes . 
brands  in  particular,  and  unfortuna^ly  such  matter  is  not  alir 
confined  to  advertising  columns.  Most  persons  know  comparatii 
little  about  baking-i)owders,  and  the  general  ignorance  on  the  s 
iect  is  taken  advantage  of  and  intensified  by  the  manufactur 
The  analyses  and  testimonials  of  eminent  chemists  frequently  api 
in  such  advertisements,  and  are  often  couched  in  terms  that  oo 
tie  credit  to  the  profession.  I  can  make  no  use  of  such  pubUcatii 
the  only  material  I  can  accept  as  trustworthy  are  the  reports  d 
above,  where  the  oflBcial  character  of  the  work  done  affords  arc 
assurance  that  the  investigators  were  influenced  by  unbiased  i 
disinterested  motives.  It  is  the  proper  province  of  such  bodia 
State  boards  of  health  to  make  investigations  of  this  kind,  and 
suits  arrived  at  in  this  way  are  always  entitled  to  credence,  t 
the  conclusions  of  scientific  men,  however  expert  they  may  be, 
always  open  to  doubt  when  they  receive  compensation  from  pari 
who  are  interested  in  having  the  results  lean  m  their  direction. 

ADULTERATION. 

There  is  no  recognized  standard  for  the  composition  of  a  bakii 
powder,  either  in  this  country  or  abroad.     To  prove  from  a  1 
point  of  view  that  a  powder  was  adulterated,  it  would  be  uece: 
to  show  that  it  contained  some  substance  injurious  to  health.   ^^ 
of  the  treatises  on  food  adulteration  give  but  little  attention  to  u 
class  of  substances,  which,  though  not  of  themselves  articles  of  to 
enter  into  the  conij)Osition  of  food  pn  jKirations.     Considerable  J 
is  devoted  in  such  works,  liovrover.  t<>  the  adulteration  of  base 
'chemicals.     If  a  substance  is  sold  ns  cream  of  tartar,  for  instan* 
A'liich  either  is  not  croam  of  tariar  or  is  sophisticated  with  sol 
•lioaper  substaiice,  tlie  seller  could  be  convicted  under  food-adtJ^ 
■.ion  laws,  b^^  i^'nicli  ii  fraudulent  cream  of  tartar  were  ineon^f;^ 
^,f/    I  T.ii'v+7j..    ,  ."li.  ntl.rr  cliomicals' ajid  tlio  whole  sold  as  naJ^^ 

Vliilo  th«'  nrr-,'iu  jnilOion.ii'  .-i  \\as  p:is««in,^  t}iri>:ifrh  the  pross,  I  harf  re< 
.<iiior  ofli'^iM!  nuMifuihiii  iipo:!  this  iuibjool:,  consrimting  lUilletin  No.  1'^* 
I  UxiraUTv  of  the  Inlnrni  Kov(  luie  Dopartinrnt.   Oitawa,  Canada,  and  pre      " 
- .  McGill,  assisUuit  to  vldri  a^Kilv:-.t.     I  rrjfcrci  tliat  it  appeared  too  late  to* 
lie  incorporation  into  tlio  pirst^nt  puMication  of  any  of  tlie  results  and  con 
;ontaino<J  in  it.     ^T' "^t  of  iI-,- ]»r.v.-<.<  rs  i'xainined  were  of  Canadian  mamua" 
»iit  the  l(»p'l'"£r  A»>M-  ■'•'•»    -v-'n/V  "./.ft   i\^jQ  included,  and  the  analyeee  wert< 
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&©r,  no  coBviotimi  eotild  be  secuped.  In  thp  famous  "Norfo]  . 
ng'-powiler  case"  in  Enjtland,  wliiuh  will  bo  allurtpd  to  further 
tV.--  p'-iw-aT  in  nii.->:iin7i  n.int.;iiiirtl  ,i\um\.  wlii(.-li  siilwUiTic.?  bakers 
ij  ■■  ■"  •■■  ■■:■  'a".-f  '  nsn  in  tiri'a'.l.  Vd  lln^  ]-T-i''--".-iuiiiri  was  not 
cessftil  because  it  was  directed  against  the  sale  of  the  powder,  not 
inet  the  bread  made  from  it,  there  being  no  legal  standard  for 
Mtances  sold  as  baking-powder  in  England. 

CLASSIFICATIOK  OF  BAKIMO-POWDERS. 

laking-powdera  may  be  conveniently  classified  according  to  the 

ure  of  the  acid  constituent  they  contain.     Throe  principal  kinds 

y  be  recognized  an  follows: 

1)  Tartrate  powders,  in  which  the  acid  constituent  is  tartaric  acid 

some  form. 

8)  Phosphate  powders,  in  which  the  acid  constituent  is  phosphoric 

d. 

3)  Alnm  powders,  in  which  the  acid  constituent  is  furnished  by 
I  sulphuric  acid  contained  in  some  form  of  alum  salt, 
Ul  powders  sold  at  present  will  come  under  some  one  of  these 
ids,  ^though  there  are  many  powders  which  are  mixtures  of  at 
st  two  different  classes. 

TARTRATE  POWDERS. 

Dke  form  in  which  tartaric  acid  is  usually  furnished  in  this  class  is 
artrate  of  potassium  or  "cream  of  tart^."  Sometimes  free  tar- 
fic  acid  is  used,  but  not  often.  Bitartrate,  or  acid  tartrate  of  potas- 
tm,  is  made  from  crude  argol  obtained  from^grape  juice.  It  con- 
ins  one  atom  of  replaceable  liydrfgen.  which  gives  it  tlte  acidity 
at  acta  upon  the  cai'bonate.  The  reaction  takes  place  according  to 
e  following  equation: 

_M8  84  wo  41  IS 

HC,H,0,     -I-     NaHCO,     =     KNaC.H.O.     -t-     CO,     +     H.O 


Uirill  be  seen  that  the  products  of  the  reaction  are  carbonic  acid 
id  double  tartrate  of  potassium  and  sodium,  the  latter  constituting 
Aiwidue  which  remains  in  the  bread.  This  salt  is  generally  known 
'Bodielle  salt,  and  is  one  of  the  component  parts  of  seidlitz  powders. 
Midlitz  power  contains  120  grains  of  this  salt,  but  the  crystallized 
•tnmtains  four  molecules  of  water,  and  thus  the  actual  amount  of 
Tirttllised  Rochelle  salt  formed  in  the  baking-powder  reaction  is 
Merthan  the  combined  weight  of  the  two  salts  used;  that  is  to 
9t  if  184  grains  of  bitartrate  and  84  grains  of  bicarbonate  are  used 
;  A  baking  there  will  be  a  residue  in  the  dough  equal  to  282  grains 
Bodielle  salt  The  directions  that  accompany  these  powders  gen- 
"  J  give  two  teaspoonf  uls  as  the  proper  amount  to  use  to  the  quart 
■"  :  probably  more  is  generally  used.  This  would  bo  at  least 
uib;  deducting  20  per  cent,  for  the  starch  filling  we  have  160 
•  of  the  mixed  bitartrate  and  bicarbonate,  and  this  would  form 
IB  of  crystallized  Rochelle  salt  in  the  loaf  of  bread  made  from 
t  of  flour,  or  45  grains  more  than  is  contained  in  a  seidlitz 
The  popular  idea  is  that  the  chemicals  used  in  a  baking- 
jooetir  disappear  in  baking,  and  tliat  the  residue  left  is  very 
,  I  doubt  if  many  persons  understand  that  when  they  use  tar- 
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trate  powders,  which  are  considered  to  be  the  best  dass,  or  «l 
one  of  the  best  classes  of  such  powders,  they  introduce  into  the  b 
stuff  very  nearly  an  equal  weight  of  the  active  ingredient  of  i     m 
powders,  and  in  a  loaf  of  bread  made  from  it  tney  consume  mora 
than  the  equivalent  of  one  such  powder. 

Yet  the  character  of  this  residue  is  probably  the  least  objection* 
able  of  any  of  those  left  by  baking-powder.  Kochelle  salt  is  oim 
the  mildest  of  the  alkaline  salts.  Tne  dose  as  a  purgative  is  fr  r 
to  1  ounce.  *^Given  in  small  and  repeated  doses  it  does  notpur^ 
but  is  absorbed  and  renders  the  urine  alkaline."  (United  States  Ks- 
I>ensatory.) 

Free  tsai;aric  acid,  used  instead  of  the  bitartrate  of  potassium,  would 
give  less  residue.    In  this  case  the  reaction  would  be  as  foUows: 


ISO  1G8 

H.C,H,0.  +      2NaHC0.  = 

Tsitaric  Bicarbonate 

add.  of  sodium. 


280  8B 

Na,CJI,0,,2H,0    +    2C0, 


of  sodium. 


dkoJkte. 


Here  150  grains  of  tartaric  acid,  with  168  ^ains  of  bicarbonate  of 
sodium,  §ive  230  grains  of  residue,  or  88  grains  less  than  the  com- 
bined weight  of  the  two  ingredients.  As  to  the  character  of  thia 
residue  little  is  said  in  regard  to  the  physiolo^cal  properties  of  tar* 
trate  of  sodium  in  the  books,  but  probably  it  is  essentially  similarto 
the  double  tartrate.  The  United  States  Dispensatory  says  of  it  (f 
1762): 

TliiB  salt,  in  ciystals,  bos  been  recommended  by  M.  Delioux  as  an 


gative,  almost  without  taste,  and  acting  with  x)ower  equal  to  that  of  the 
of  magnesium  in  the  dose  of  10  drachms  [600  grains]. 

I  do  not  know  why  this  combination  should  be  used  so  seldom  by 
baking-powder  manufacturers.  The  free  tartaric  acid  is  more  expen- 
sive than  the  bitartrate,  but  less  of  it  is  required  in  proportion  to  the 
amount  of  bicarbonate  used.  The  former  is  more  soluble,  and  this 
would  probably  bo  a  practical  objection  to  its  use,  as  it  is  an  objectin 
baking-powders  that  the  gas  should  be  liberated  slowly.  It  would 
perhaps  bo  more  difficult  also  to  prevent  action  of  the  free  acid  upon 
the  alkali,  so  that  the  powder  would  bo  more  likeljr  to  deteriorate  in 
keeping.  Only  one  sample  among  those  I  examined  was  found  to 
have  been  made  with  the  free  acid. 

One  obstacle  formerly  encountered  in  the  manufacture  of  bitartrate 
powders  was  the  difficulty  of  obtaining  the  bitartrate  pure.  It  con- 
tained from  5  to  l^por  cent,  of  tartrate  of  lime  incident  to  the  method 
of  manufacture.  Tiiis  brought  a  large  quantity  of  inert  material  into 
^he  powder  and  lowered  its  efficiency.  Bitartrate  can  now  be  had  98 
;jer  cent,  pure,  quoted  and  guarantied  as  such  in  the  markets,  so  that 
here  is  no  excuse  for  manufacturers  to  use  the  impure  salt,  whict 
><>Ti  property  1^^  c^^^^i^or'^'^  adulterated. 


.  -^f  .^    -  -     i  POWDERS, 

\:i±M  .!,€*!.  jjLUAxivyiilj  loov  Kj  lumish  the  phosphoric  acid  in  this 
;i<*ss  is  aCiU.  phosphate  o'  ime,  sometimes  called  superphosphate 
^he  pure  salt  is  monocalciu  phosphate,  CaH,(POJ,.  It  is  made  ht 
he  action  of  sulphuric  acid  upon  ground  bone,  the  result  bemg  aif 
nriT>'''«re  monocalcic  phosp^'-'^te  with  calcium  sulphate.    This  mixture 

...M  <»^  a  fertilizer,  at      -perphosphate.     The  salt  is,  of  course, 
X  ••  ess  rurifiec  ''^"'  v^     r*  LaVi^oj-powders,  but  the  sulphate  or 

Jiffipni.  '^    J     »Titirely,  and  most  phosphate 


Ilk 


roi' 


■contain  considerable  acionuts  of  this  impurity.  Thereoo- 
pfch  occurs  ■when  a  phosphate  powdpr  is  dissolved,  tbatiw  the 
>E  bicarbonate  of  sfidaiiponmonocalcie  phosphate,  isimtwi^ll 
hed,  and  perharis  varies  Momowhat  with  conditions..  The  i'ol- 
equation  probaoly  represents  it  fairly  well: 

in  1S6  142  89  Sb 

»0,),  +  SNaHCO.  =  CaHPO,  +  Na,HPO,  +  SCO,  +  2H,0 

ileSe  Blcarbotiate  ol        Nonohyiln^en  lusodlc  CairbrinJo       Water. 

■■to.  lodL  calcic  pbospbua.         phosphate.  dioildo. 

hundred  and  thirty-four  grains  of  monocalcic  phosphate  com- 
rith  168  grains  of  bicarbonate  of  soda  give  136  grains  of  mono- 
■en  calcic  phosphate,  and  143  grains  of  disodic  phosphate.  But 
lized  sodic  phosphate  contains  twelve  molecules  of  water,  and 
lolecular  weight  of  358.  So  the  total  amount  of  residue  from 
ins  of  the  powder  would  be  494  grains,  of  which  136  grains  is 
ate  of  lime  and  the  rest  phosphate  of  eoda.  So  we  see  that 
JO  the  quantity  of  chemicals  introduced  into  the  dough  is  fully 

0  the  amount  of  the  baking-powder  used,  including  tilling. 
he  nature  of  this  residue  in  phosphate  powders,  it  would  seem 
bout  as  unobjectionable  as  in  the  tartrates.  Phosphate  of 
"mildJy  purgative  in  doses  of  from  1  to  2  ounces"  {480-960 
according  to  the  United  States  Dispensatory.    Phosphates  of 

1  have  the  general  physiological  effect  which  is  ascribed  to  all 
)f  phosphoric  acid,  but  which  does  not  seem  to  be  well  under- 

phates  are  administered  therapeutically  in  some  cases  of  de- 
nutrition,  and  especially  in  scrofulaj  rickets,  phthisis,  etc. 
3tint  of  their  being  an  essential  constituent  of  animal  tissues 
'ould  seem  to  bo  some  ground  for  a  preference  over  other  forms 
3ers.  The  makers  of  phosphate  powders  claim  that  the  use  of 
xwders  restores  the  phosphoric  acid  present  in  the  whole  grain 
it,  which  is  largely  removed  in  the  bran  by  milling  processes. 
aim  would  have  more  weight  if  there  were  not  ample  sources 
phoric  acid  in  other  forms  of  food,  and  if  the  quantity  intro- 
)y  a  baking-powder  were  not  much  greater  than  is  required 
e  up  the  loss  in  the  bran,  and  greater  than  is  required  by  the 
,  n^ess  in  those  cases  where  its  therapeutic  use  is  indicated, 
ane  of  the  conditions  of  malnutrition  given  above. 
phosphate  of  soda  is  said  to  have  been  used  in  former  years 
utituent  of  baking-powders,  but  appears  to  have  been  entirely 
ded  by  the  lime  salt, 

M.IT»  POWSBB8. 

is  class  the  carbonic  acid  is  set  free  from  the  bicarbonate  by 
ititation  of  sulphuric  acid,  which  combines  with  the  sodium. 
Iphuric  acid  is  furnished  by  some  one  of  the  genera!  class  of 
unm  as  alums,  which  are  composed  of  a  dotible  sulphate  of 
Imu  and  an  alkali  metal.  The  alum  is  precipitated  as  hydrate, 
'tat  portion  of  the  sulphuric  acid  which  was  combined  with  it 
idjaplace  the  carbonic  acid  in  the  bicarbonate.  The  alkali  sul- 
twB  double  salt  remains  unchanged. 

bn  <tf  commerce  is  either  potash  alum,  K,A1,(S0.),.24H,0, 
tefii  alum  {NH.),A1,{S0J..24H  O,  the  one  or  the  other  pre- 
^t§-_  MOording  to  the  relative  cheapness  of  the  alkali  salt  it 
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contains.  At  the  present  time  nothing  but  ammonia  almn  u  met 
with,  but  at  previous  periods  potash  alum  was  the  salt  sold  ezch- 
sively  as  **aluni."  Both  salts  are  alike  in  general  appearance  and 
can  not  be  distinguished  apart  by  cursory  examination. 

Potash  alum  may  be  made  directly  from  some  mineralfi,  smchai 
the  "alum  stone"  minod  in  Italy,  which  contain  all  the  constituents 
combined.  Ammonia  alum,  however,  as  well  as  most  potash  altim, 
is  made  by  the  combination  of  the  constituents  obtained  from  differ- 
ent sources.  The  sulphate  of  alumina  is  obtained  by  the  action  of 
sulphuric  acid  upon  pure  clays,  and  the  sulphate  of  ammonia  from 
the  residue  of  gas-works.  Solutions  of  the  two  salts  in  proper  pro- 
portions are  mixed  and  the  double  salt  obtained  by  evaporation  and 
crystallization. 

Crystallized  potash  or  ammonia  alum  contains  twenty-four  mole- 
cules of  water,  nearly  one-half  of  its  weight.  Part  of  this  water  is 
lost  at  as  low  a  heat  as  60°  C,  and  it  is  driven  off  entirely,  though 
slowly,  at  100°  C.  "Biirnt  alum"  is  simplv  alum  deprived  of  its 
water  of  crystallization,  which  is  generally  driven  off  at  about  200* 
C.  Ammonia  alum  decomposes  at  205°  Cf.;  potash  alum  al  a  some- 
what higher  temperature.  Burnt  alum  is  somewhat  hyCTOscopic,  but 
dissolves  more  slowly  in  water  than  the  crystallized  salt, 

I  have  been  unable  to  ascertain  in  what  condition  the  alumis  nsed 
for  compounding  bakine-powders.  Burnt  alum  would  seem  to 
be  the  form  best  adapted  Tor  this  purpose  on  account  of  its  slow 
solubility.  Proiessor  Cornwall  says  this  is  the  form*  used,  but  does 
not  state  how  he  obtained  the  information;  and  he  state®  fur 
that  "  crystji!]izod  alums  may  be  used  in  connection  with  burnt  aium 
to  secure  at  first  a  more  rapid  escape  of  carbonic-acid  eras."  It  is 
probable  that  llic  amount  ot  drying  given  the  alum  used  aifterswith 
aiflV]vnt  manufactun^rs,  but  it  is  not  likely  that  the  water  of  crys- 
talliziitioii  isr-ntirely  driven  off. 

The  followiui^  eqiiation  shows  the  reaction  talcing  place  in  a  bak- 
ing-powder made  ^ith  burnt  ammonia  alum : 

475  504  157 

(NH.),Al,(SO,),        +        GN.HCO,         =        A1.(0H).       + 

buli>bnte  of  aluminiuin  Bicarbonate  of  Bjdrate  of  aluxnlO' 

ondainiiK'uia,  or  Boda.  ium. 

"burnt  r.luni." 

428  138  aU 

3Xa,S0,  +      (NHJ,SO,         +  6C0, 

Sulphate  of  Sulphate  of  am<  Oarbonic  dioxide. 

Koila.  monia. 

If  ])otasl'  alum  were  used  the  reaction  would  be  precisely  thfi 
2ame  with  the  siibslituiion  of  potassium' for  ammonia  wherever i 
occurs  in  tlie  equation,  sulphate  of  potash  being  formed  instead  oi 

ilphato  of  ammonia. 

\.  study  oL'  tlic  (Equation  will  show  that  475  grains  of  burnt  alun 
villi  .V)4  srrains  of  V)i carbonate  will  produce  :?G4:  grains  of  carbonic 
irid  and  loii\^'  a  r(-siilu«»  consisting  of  426  grains  or  sulphate  of  soda 

3v*  grains  of  siii]>halo  of  ammonia,  and  157  grains  of  hydrate  o 
^lumiIliunl,  tlif  last  iiam»jd  being  a  precipitate  insoluble  in  watei 
">uli)hato  of  soda  crystallizes  with  ten  molecules  of  water,  so  iha 
■he  total  weight  (;f  Vesidue  from  the  079  grains  of  mixed  chemical 
voidd  bo  1,255  grains.     If  a  hydrated  alum  is  used  in  the  powdei 

Pf.t->/^rt  V     Vi£  "nqii"  Oi^nrtrniMionoT'  of  New  Jersey,  188d|  p^  70, 


be  I08S9  and 
wooiu  I  icBA.     ±ne  character  of 

A  jLiia  )u  vu  oe  more  complex  man  is  the  case  with  any  of 
tue  Ciusses  previously  discussed,  and  deserves  special  attention.  The 
sulphate  of  soda  is  similar  to  other  alkali  salts  in  its  physiological 
action.  Sulphate  of  ammonia  is  not  used  therapeutically,  but  i:>rob- 
ably  has  an  action  similar  to  that  of  other  ammonia  salts,  such  as 
the  chloride.  Professor  Cornwall,*  in  his  report,  speaks  as  follows 
concerning  this  point : 

It  is  i)08sible,  however,  that  too  little  attention  haa  been  paid  to  the  presence  of 
ammonium  salts  in  the  residnes  from  ammonia  alum  powders.  ♦  *  »  We  do 
know,  however,  that  ammonia  salts,  in  general,  are  mucii  more  irritating  and  stim- 
iilititing  in  their  action  than  the  corresponding  soda  salts,  or  even  tlian  the  potash 
nits.  For  instance,  Still6  and  Maisch,  speaking  of  ammonium  bromide,  state  that 
it  has  a  more  acrid  taste  and  is  more  irritating  than  potassium  bromide.  Its  un- 
pleasant taste  and  irritating  qualities  render  it  less  convenient  for  administration 
than  the  bromide  of  potassium. 

We  all  know  how  mild  a  substance  is  chloride  of  sodium  (common  table  salt); 
but  of  ammonium  cliloride  Stille  and  Maisch  write  :  "  The  direct  effects  of  doses 
of  five  to  twenty  grains  of  this  salt,  repeated  at  intervals  of  several  hours,  are  a 
lense  of  oppression,  warmth,  and  uneasiness  In  the  stomach,  some  fidlncss  in  the 
head*  If  it  is  used  for  many  days  together  in  full  doses,  it  disturbs  tlie  digestion, 
coats  the  tongue,  and  impairs  the  appetite."  We  have  already  seen  liow  active  a 
drug  carbonate  of  ammonia  is,  and  while,  in  the  absence  of  proof,  it  would  be  rash 
to  assert  that  sulpliate  of  ammonia  in  five-grain  doses  is  certainly  injurious,  yet 
there  is  abundant  ground  for  further  investigating  its  ei3fect  before  asserting  that 
it  is  milder  in  its  effects  than  Rochelle  salt.  It  may  be  that  tliis  question  of  the 
presence  of  ammonium  salts  in  any  considerable  quantities  in  the  residues  of  bak- 
mg^powders  deserves  more  attention  than  it  has  liitherto  received. 

It  would  seem  from  the  above  that  there  would  ho  considerable 
lifference  between  the  physiological  effects  of  potash  and  ammonia 

urns  themselves.  Yet  the  medical  authorities  make  no  such  dis- 
binction.     Ammonia  alum  is  officinal  in  the  British  Pharmacopoeia, 

id  while  the  United  States  Pharmacopoeia  specifies  potash  alum, 
bae  particular  form  met  with  in  trade  is  entirely  determined  by  the 
oomparative  cheapness  of  manufacture. 

The  question  or  the  relative  hannfulness  of  these  different  salts 
In  the  residues  of  baking-powders  is  really  one  for  the  physiologist 
or  hvgienist  to  decide,  not  the  chemist,  rhysiological  experiments 
Gtlone  can  decide  them  positively. 

The  consideration  of  the  resiaue  of  hydrate  of  aluminium  will  bo 
baken  up  later  on. 

POWDEES  CONTAININa  MORE  THAN  ONE  ACID  INGREDIENT. 

As  might  be  expected,  some  powders  are  met  with  wliicli  have 
been  made  up  with  various  proportions  of  different  acid  ingredients, 

id  which  belong  therefore  to  more  than  one  of  the  above-mentioned 
M.  Professor  Cornwall  speaks  as  follows  concerning  some  of 
I     Be  mixed  powders: 

The  makers  of  alum  baking-powders  sometimes  add  ta-rtaric  acid  or  bitai-trate  to 

powdei-8.  either  with  or  without  the  additicm  of  acid  phosphate  of  lime.    Tliis 

»,ubtless  done  T\ith  the  best  intentions,  either  to  secure  a  more  rapid  escape  of 

onJc-acid  gas  at  the  outset  or  otherwise  improve  the  powder.    We  have  found 

.1  additions  in  the  case  of  several  of  our  samples,  but  the  presence  of  tartaric 

«•  tartrates  in  alum  powders  is  very  objectionable.     U  addeii  in  sufficient 

•  to  otlicrwise  pure  alum  powders,  they  prevent  the  precipitation  of  the  in- 

,  aydrate  of  aluminium  entirely  when  the  powder  is  boiled  with  water,  and 

'  render  much  of  the  alumina  soluble  in  water  even  after  the  bread  is 


*0p.  cit.,  p.  77. 
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baked.  Without  doubt  it  would  then  be  readily  0oluble  in  the  di^testiTe 
producing  there  the  effects  due  to  ahim  or  any  other  soluble  aluminium  oompoond. 
With  one  of  our  s^imples  we  found  that  the  simple  water  solution  seemed  to  con- 
tain as  much  alumina  as  a  nitric-acid  solution.  In  neither  of  these  sohitionB  could 
any  of  the  alumina  1x3  thrown  down  by  a  slight  excess  of  ammonia  water,  althooj^ 
it  was  readily  precipitated  from  the  solution  first  rendered  alkaline  with  caostio 
soda,  then  sligntly  acidified  with  acetic  acid  and  boiled  with  excess  of  phosi^iate  of 
soda. 

A  case  in  wWcli  the  character  of  the  powder  appears  to  be  im- 
proved by  such  mixing,  however,  is  furnished  by  tne 

ALUM  AND  PHOSPHATE  POWDERS. 

This  combination  seems  to  bo  a  favorite  one  with  manufacturers. 
In  fact  there  are  now  comparatively  few  *^ straight"  alum  powders 
in  the  market,  most  of  the  cheaper  grades  being  made  of  mixtures 
in  various  proportions  of  the  alum  with  acid  phosphate  of  lime. 
The  reaction  it  is  intended  to  obtain  is  probably  the  following: 

475  284  886      '  U6 

(NHJ,A1,(S0,),    +    CaHiPO,).    +    4NaHC0.    =    A1,(P01  + 

Ammonia  alum.  Acid  phosphate  Bicarbonate  Phosphate  of 

oi  lime.  of  soda.  aluminium. 

188  132  281  178  n 

CaSO,    +    (NHJ.SO,    +    2Na.S0,    +    4C0,    +    4H,0 

Sulphate  Sulphate  of  Sulphate  of  Carbonio-  Water. 

of  lime.  aluminium.  soda.  dioxide. 

If  this  equation  be  compared  with  the  one  representing  the  re«M> 
tion  in  a  powder  made  with  alum  alone,  on  page  170,  it  will  be  seen 
that  in  the  former  the  alum  goes  into  the  residue  as  phosphate  in- 
stead of  hvdrate,  and  the  insoluble  sulphate  of  lime  takes  the  place 
of  one  molecule  of  sulphate  of  soda.  Othei'wise  the  reactions  are 
similar.  This  reaction  will  only  take  place,  of  course,  when  the  dif- 
ferent ingredients  are  mixed  in*  just  the  proper  proportions  to  pro- 
duce it.  A  number  of  variations  may  be  produced  by  changing  the 
relative  proportions  of  the  different  ingredients. 

THE   ''alum    question." 

The  literature  upon  the  subject  of  the  use  of  alum  in  bakinff-po^' 
dors,  and  upon  the  question  as  to  its  injurious  eft-ect  upon  the  health 
'>f  those  who  consume  the  bread  made  from  it,  is  already  quite  ex- 
tensive,  and  if  quoted  entire  would  fill  a  fair-sized  volume.  For  the 
benefit  of  those  who  may  desire  to  make  an  exhaustive  study  of^^j 
I  will  make  reference  to  all  of  the  articles  bearing  upon  the  subject 
tliat  have  come  under  my  observation,  as  follows: 

rilum  in  baking-powder,  by  Prof.  O.  E.  Patrick. — Scientific  American  Supptf"^ 
->.185,7,  p.  2940.  , 

tei>ort  or  proceedings  in  the  Norfolk  Imking- powder  case  (first  trial).— ilw^P' 
'.  p.  281. 

^^orfolk  baking-powder  case  (second  trial). — Ibid.,  5,  p.  21. 

\ditorial  comment  on  the  case. — Ibid.,  5,  pp.  13  and  *M. 

)n  tlie  action  of  alum  in  bread  making,  by  J.  West  Knights. — Ibid,,  5,  p.  C7. 

^^reals  and  the  products  and  accessories  <.»f  Hour  and  bread  f<x»ds,  by  E.  G.  Lo^ 
'ii.  D. — Second  Annual  Report  State  Board  of  Health  of  New  York,  1882,  P-^]' 

^-^  the  solubility  of  alumina  residues  from  baking-powders,  by  Lucius  Pitkiii''' 
•«/  nal  American  C^^'^mical  Society,  9,  p.  27. 

i^xjx^  *"^«nts  uix>-  <ium  bal£ing-ix)wders  and  the  effects  upon  digestion  of  thert*" 
"ues  U"      -^oT-ofvo-.     n  K"  »qd,  ^»v  7^  o^"  J    V  Mallet. — C/ie/nicaZ  Aetiw,  58,  i:©. -'' 


I  I  liave  preTioaaly  indicated,  the  matter  of  the  physiological^ 
tet  of  the  i-esidues  lett  by  baking  powders  is  not  properly  a  chem-  ' 
I  pi'obiom.     On  aoooiint  of  the  interest  jmil  iraportancn  attached 
it,  however,  it  wonld  aeem  necessary  to  give  here  somewhat  of  a 
amg  of  the  subject  -without  attempting  to  arrive  at  a  definite  con- 
sion,  or  to  settle,  arbitrarily,  the  question  as  to  whether  the  sale 
certain  forms  of  powders  should  be  prohibited. 
Tor  a  proper  understanding  of  the  amm  question  it  is  necessary  to 
)lain  that  the  use  of  alum  m  bread-making  is  prohibited  in  coun- 
BB  having  food-adulteration  laws,  such  as  England  and  France. 
is  is  partly  on  account  of  its  injuriouH  effect  upon  the  system,  but 
ncipally  because  of  its  peculiar  action,  not  yet  well  understood, 
improving  the  color  ana  appearance  of  the  bread  to  which  it  has 
jn  added,  so  that  a  flour  of  mferlorgrade,  or  even  partially  spoiled, 
ly  be  used  to  make  bread  which  will  look  as  well,  to  all  appear- 
ces,  as  bread  made  from  much  bettor  grades. 
Blyth*  speaks  as  follows  of  this  use  of  alum  in  bread: 
Unm  is  added  to  bad  or  slightly  damaged  flour  In- both  the  miller  and  the  baker, 
■ctaon,  accorduiK  to  Liebig,  is  to  reader  insoluble  gluten  which  has  been  made 
able  by  acetic  or  lactic  acidB  developed  in  damp  flour,  and  it  hence  stope  theun- 
i  oonTBTsion  of  starch  into  dextrine  or  Bugar.     The  influence  of  alum  on  health, 
the  small  quantities  in  which  it  is  usually  added  to  bread,  ie  very  problematical, 
i  icets  u^n  theory  more  than  observation.     But  notwithatandin^  the  obscurity 
to  its  action  on  the  economy  thero  can  be  no  difference  of  opinion  that  it  is  a 
4ous  adulteration  and  not  to  be  permitted. 

AJlenf  flays: 

Ahttn,  <x  an  equiviilent  preparation  containing  aluminium,  is  by  far  the  most 
mmon  mineral  adulterant  of  bread,  though  its  use  has  greatly  decreased  of  late 
an.  Its  action  in  increasing  the  whiteness  and  apparent  quaUt;  of  inferior  flour 
nnqneBtionable,  though  thecauseof  its  influence  has  not  been  clearly  ascertained. 
iMUier  ^ere  be  sufficient  foundation  for  the  statements  made  respecting  tha  in- 
nODS  efiects  of  alumed  bread  on  the  system  is  still  an  open  question. 

The  following  is  from  HassalLt 

Wtb  reference  to  the  use  of  alum.  Dr.  Dauglish  baa  written:  "  Its  effect  on  the 
n  is  tliat  of  a  topical  astringent  on  the  surface  of  the  alimentary  canal,  produc- 
!»Btipation  and  deranging  the  process  of  absorption.  But  its  action  in  neu- 
ring  Oie  efficacy  of  the  digestive  solvents  is  by  far  tlie  most  inipiirtant  and  iin- 
ntionable.  The  verv  purpose  for  which  it  is  used  by  the  baker  is  the  prevention 
those  early  stages  of  solution  which  spoil  the  color  luid  lightness  of  the  bread 
iflstit  is  li«ing  prepared,  and  which  it  does  most  effectually  i  but  it  does  more 
111  needed,  for,  whilst  it  prevents  solution  at  a  time  that  is  not  desirable,  it  also 
Udnnes  its  effects  when  taken  into  the  stomach,  and  the  consequence  is  that  a 
Be  portion  of  the  gluten  and  other  valuable  constituents  of  the  flour  are  never 
■p«Ay  dissolved,  but  pass  through  the  alimentary  canal  without  affording  any 
Ujahment  whatever. 

Ihe  manufacturers  of  alum  baking-powders,  however,  claim  that 
»  hydrate  of  aluminium  wliich  is  left  in  the  residue  is  insoluble  in 
»  digestive  juices,  and  therefore  does  not  produce  the  effect  which 
*ttnbuted  to  the  soluble  forms  of  alum.  Aluminium  hydrate  is 
k>1uble  in  water,  but  retvdily  soluble  in  dilute  acids,  especially  when 
JbUt  precipitated.  When  lieated  it  gnidually  loses  its  water  of 
'diuion,  but  does  not  part  with  it  entirely  shoi-t  of  a  very  high  heat. 
"hm  completely  dehydrated  it  is  insoluble  even  in  dilute  acid.  It 
*»»  reaches  this  condition  in  baked  broad,  in  which  the  temjiera- 
IB  probably  never,  in  the  center  of  the  loaf  at  least,  esceeda  100°  C. 

'Foods,  Composition  and  Analysis,  p.  1G3. 

JOommercial  Organic  Analysis.  1,  p.  371. 
Vood,  U>  Adnlterationa,  and  the  Methods  for  their  Detection,  p.  344, 
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Phosphate  of  alummiuin  is  somewhat  less  soluble  in  dilute  adds 
than  the  li  yd  rate.  In  the  Norfolk  case  an  effort  wa«  made  by  the 
prosecution  to  show  that  the  solu])lo  phosphates  contained  intiieafih 
of  flour  combined  with  the  alum  to  form  pliosphato  of  aluminimn, 
tliiis  rendering  them  insoluble  in  tne  digestive  juices  and  depriving 
the  flour  of  an  important  constituent,  and  considerable  evidence  was 
offered  by  the  defense  to  show  tliat  tliis  was  not  the  case.  Whether 
the  addition  to  alum  powders  of  sufficient  acid  phosphate  to  combine 
witli  tlie  ahiminium  present  as  phosphate  was  the  result  of  this  dis- 
cussion or  not  I  can  not  say,  but  it  is  certain  that  most  of  the  alnm 
powihn-s  now  met  with  are  made  in  this  way,  so  that  if  such  a  prose- 
cution were  to  occur  to-day  the  relative  position  of  the  parties  would 
be  reverse<I.  It  would  l)e  to  the  interest  of  the  alum-powder  makers 
to  sliow  tliat  phosphate  of  aluminium  is  insoluble  in  the  alimentary 
canal.  The  solubility  of  those  compounds  in  water  or  dilute 
is,  of  course,  a  question  readily  answered  by  any  chemist,  but  ineir 
solubility  in  the  complex  and  Various  alimentary  fluids,  and  under 
the  conditions  of  natural  digestion  in  the  human  body,  is  qnite 
another  matter. 

As  might  bo  expected,  the  testimony  which  has  been  published 
upon  this  point  is  of  the  most  ccjnflicting  character.  Professor 
Patrick,  exnerimenting  upon  cats,  found  little  or  no  solution  of 
hydrate  of  animiniuni.  Professor  Pitkin,  experimenting  with  gastric 
juift-  ol)1;iiiied  from  a  dog.  foimd  some  solution,  although  he  used 
ph();s])horic  acid  in  his  p(^\vdor.  Professor  Mallet,  using  an  artificial 
gastric  juice,  found  some  solution  to  occur,  even  with  the  phosphate, 
and  (v>nsi<lorably  more  with  the?  hydrate.  It  is  not  difficult  w  find 
reasons  Cur  such  disagn.H^nieiit  in  results,  for,  besides  the  varions 
character  of  the  solvents  used  and  the  different  conditions  prevail* 
ini^,  it  is  easy  to  see  that  even  if  tho  hydrate  and  phosphate  of  alu- 
minium \vi>YO  themselvos  entirely  insoluble,  more  or  less  aluminium 
would  (escape  the  reaction,  either  from  imperfect  mixing  of  the  powder 
in  the  dough  or  from  inii)roper  proportioning  of  the  different  ingre- 
dients in  the  powder  itself,  so  that  it  would  go  into  the  residue  in  the 
form  of  the  original  salt.  With  powders  specially  prepared,  on  the 
other  hand,  and  very  carefully  mixed,  and  kneaded  up  thorouffU^ 
with  the  dough,  it  might  be  possil)le  to  find  but  a  very  little  dissolved 
in  the  digestive  lluids  under  certain  conditions,  even  though  the  salts 
formed  were  slightly  soluble  in  such  fluids. 

From  the  various  evidence  that  has  been  produced  on  bothsidesof 
the  (question,  1  tliink  the  following  conclusions  maybe  safely  drawn: 

(1)  That  form  of  alum  powdm-  in  which  sufficient  phosphate  is 
iddod  to  conibin*'  with  all  the  aluminium  present  is  a  oetter  form, 
ind  less  apt  to  bring  alum  into  tiie  system  tlian  where  alum  alone  is 

('-*)  It  must  bo  expected  that  small  quantities,  at  least,  of  alum  will 
)e  absorbed  l)y  tho  digestive  fluids  where  any  form  of  powder  con- 
■i^niing  it  is  used. 

o)  Wh(^tlior  the  absorption  of  small  quantities  of  alum  into  the 
junian  system  would  bo  [)roductive  of  serious  effect s  is  still  an  oi)eu 
(un^UoTi.  and  one  that  careful  physiological  experiment  alone  car 

^  tho  experiments  made  l)y  Professor  Mallet  are  the  most  recent 

••     -lis  snljJHct,  I  quote  here  his  conclusions.     I  may  say  that  most 

J      iiosc  ])ased  up(  i  purely  ch'^niical  work  I  can  indorse,  ham^ 

^,<,i^.\    Tuwi  miTiT  -r    .jT  nwji  TT-oru    -^u^  T  t.lnnk  the  evidcuce  fumif^^ 


Bbport  op  the  onEMiaT. 


j^^nloRktal  work  is  liardly  sufficient  to  justify  hia  com 
rthe 


h(*  b^mfuluess  of  such  powilors. 
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1  pointi  which  seeiu  to  be  established  by  the  experiments  under  diecu^ion 

stated,  the  toUowing; 

Tester  part  of  the  aliua  bakmg-powders  in  the  Ameiicaji  market  are  luiule 
.  Uie  acid  phosphate  of  calcium,  bicarbonate  of  sodium,  and  starch. 
1  poiwders,  as  found  in  retail  trade,  ^ve  ofi  very  diScrent  proportlunii  of 
M  gas,  aiid  tiiexetore  require  to  be  used  in  different  proportion  with  the 
:tit7  of  flour,  Bome  of  th«  inferior  powdets  in  largely  increased  amount 

liie  requisite  poroeitj  in  bread. 

»e  powders  there  ia  generally  present  an  excess  of  the  alkaline  ingredient, 

oeea  Tatim  in  amount,  and  there  is  BCnnetimes  found  on  the  contrary  an 

icid  material. 

loistenini^  with  water  theee  powders,  even  when  containing  an  excess  of 

aterial,  yield  small  quantities  of  aluminium  and  calcium  in  a  soluble  con- 

XMisequence  of  the  common  employment  of  calcium  acid  phoepbate  along 

in  the  manufacture  of  bakinjj-powders,  these,  after  use  in  bread-making, 

ly  rate  moat  of  their  aluminium  in  the  form  of  phosphate.     Wlien  alum 

ed  t^  phosphate  is  replaoed  by  hydroxide. 

temperature  to  which  the  interior  of  bread  is  exposed  in  baking  does  not 

'F. 

te  temperature  of  212°  F.  neither  the  ''water  of  combination  "  of  alumin- 

izide  nor  the  whole  of  the  associated  water  of  either  tliia  or  the  phosphate 

1  in  baking  bread  containing  these  subt^taacus  as  residuea  from  baling- 

•es  not  very  greatly  exceeding  such  quantities  as  may  be  derived  from 

anmonly  ui>ed,  alimiiniuui  hydroxide  and  phosphate  produce  (or  produced 

lenttj  upon  myself )  an  inhibitory  eifect  upon  j^astric  digestion. 

jffect  iii  probably  a  conse<)uenc«  of  the  fact  tliat  a  part  of  the  aluminium 

I  the  aoid  of  the  gastric  juice  and  is  taken  up  into  solution,  wtule  at  the 

the  remainder  of  the  aluminium  hydroxide  or  phosphate  throvcs  down  in 

ana  ths  organic  substance  constituting  the  peptic  ft^nueut. 

ial  precipitation  in  insoluble  form  of  some  of  the  organic  matter  of  food 

lUy  also  be  brought  about  by  the  presence  of  the  aluminium  compounds 

the  genera)  nature  of  the  results  obtained,  the  conclusion  may  fairly  be 
utt  not  only  alum  itself,  but  the  residues  which  its  use  in  baking-powder 
read,  can  not  be  viewed  as  harmleeij,  but  must  be  ranked  aa  objectionable, 
I  be  avoided  when  the  obje^^t  aimed  at  is  the  production  of  wholesome 


SOK  or  THK  DIFFERENT  CLASSES  OP  POWDERS  IN  RESPECT 
EIB  KBLATIVB  AERATING  STRENGTH  AND  THE  AMOUNT  OP 
IS  LEFT  BY   EACH. 

llowing  comparison  of  the  different  powders  described  may 
terestiug.  It  is  assumed,  of  course,  mat  the  ingredients  are 
1  in  exactly  the  proper  proportions,  and  that  all  the  chemi- 
,  are  of  full  purity  and  strength  : 


^ 

«id^ 

Total  real- 
cent.  o(^ 
weiebtot 
chemicals 
used. 

iiL.:::::::::::::  :::::.:::;;::::::::::;:::::■::;:::::::::::: 

"'"I 

"■  "Tot 

111 

News,  53,  276;  also  published  in  pamphlet  form. 
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From  this  it  will  bo  seen  tliat  a  tartrate  x>pwdery  theoreticallyy  glTM 

the  lowest  percentage  of  carbonic-acid  gas  in  proportion  to  the  weight 
of  cliemicals  used  in  its  composition,  together  with  the  least  weight 
of  residue;  and  a  straight  alnm  powder  gives  the  highest  proportion 
of  gas,  with  the  greatest  weight  of  residne.  It  is  assumed  that  burnt 
alum  is  used  in  both  the  alum  and  the  alnm-and-phosphate  powden. 
The  residues  are  calculated  to  hydrated  salts  in  alicases.  No  accomit 
is  made  of  inert  *  *  filling,"  as  that  would  be  the  same  in  each  case.  It 
should  of  course  be  remembered  that  in  the  above  calculation  the  iotd 
weight  of  residue  is  reckoned  in  each  case  without  regard  to  solubilitj 
or  relative  effect  upon  the  system  of  the  various  salts  formed.  This 
has  been  sufGiciently  discussed  under  the  different  classes. 

CABBONATB  OF  AMMONIA. 

This  salt  is  used  to  some  extent  as  an  ingredient  in  baking-powdenL 
It  is  also  often  used  alone  by  bakers  as  a  chemical  aerating  a^ent.    It 
does  not  necessarily  require  an  acid  to  set  free  its  gases,  K)emg  vola- 
tilized without  decomposition  simply  on  heating.     The  commercial 
salt,  familiar  to  everybody  as  ''smelling-salts,"  or  sal  volatile,  is  ob- 
tained by  subliming  a  mixture  of  two  parts  of  chalk  andonepart  ofsal 
ammoniac  or  sulphate  of  ammonia.    The  salt  is  then  resublmied  with 
the  addition  of  some  water,  and  a  white  semi-transparent  mass  is  ob* 
tained,  which  has  a  strong  ammoniacal  smell,  and  a  pungent,  caustic 
taste.'    It  has  the  composition  N,H„C,0„  and  consists  of  a  componnd 
of   hydrogen   ammonium   carbonate   with  ammoninm  carbamate, 
H  (NHJ  CO,  +  NH,CO,NH^.     ''  When  heated  the  salt  is  whoUy  dia- 
sipated,  without  charring ;  it  the  aqueous  solution  is  heated  to  near4f 
C.  it  begins  to  lose  carbonic-acid  gas,  and  at  88°  it  berins  to  give  off 
vapor  of  ammonia."  (United  States  Pharmacopoeia.)  The  question  of 
the  propriety  of  the  use  of  this  salt  in  baking  does  not  seem  to  have  re- 
ceived a  great  deal  of  attention,  and  opinions  differ.   Hassall*  saysofit: 

*  *  *  Of  these,  by  far  tlie  best  is  carbonate  of  ammonia ;  this  is  a  Tolatile  flflilt» 
and  its  great  advantage  is  that  it  is  entirely  or  almost  entirely  dissipated  by  the  hot 
emy)loyed  in  the  preparation  of  the  bread;  and  thus  the  necessary  effect  is  prodnoed 
without  rLsk  of  injurious  results  ensuing. 

This  would  doubtless  hold  good  if  it  were  quite  certain  that 
salt  is  mtirelij  driven  oif  by  the  baking  of  the  bread,  for  it  is  aveiy 
active  therapeutic  agent,  acting  as  a  corrosive  poison  when  tal 
sufficioDt  amount.     The  ordinary  dose  is  five  grains.     Doubt! 
the  siaall  quantities  used  in  baking-powders,  and  in  the  pre       >* 
other  chemicals,  there  is  little  danger  of  its  being  left  in  the  uj 
undecom])osed,  but  the  advisability  of  its  use  alone  as  an  aerat 
agont  is  open  to  grave  doubt. 

Of  tlie  samples  analyzed  in  the  Chemical  Division  the  aeration 
strength  I'oiuidis  expressed  by  the  following  numbers  : 

TARTRATE  POWDERS.  Percent 

Roy:)l  Bakinii-i-Pdwdoi 12. 74 

J.>r.  l*riof's  O'.'.'iiii  i j;» lvin;;-l^)\vder 11. 18 

Cl«'v:^!;m«rs  Sii].-*ri«.!r  Rikintr-r<>w«ler 18.58 

'*S<T.  io.im"  ('vinTU:-:)  Laldji'^i-l^^wder 8.08 

} iccIurV  i>.-rf.'.  t  }).ikiivi:-l».>v. .1.T 9. 29 

(iilhtrtS.  f^niv"-".-'  T!>ir.,rial  ^kiI:irig-rowder 7.28 

Tli-i.-l-T-  V.M  !::;!:l-:Pu\vuc«r 10.26 

St rrli   e  j'lnk i'  --J •< 'w.icr 9.58 

(Jurlif't  ii-.::'i:v-r<)\vricr.  iri;:do  >)ytho  Purity  Chemical 

'i\  vi ivs,  l'iii..'i!ii.-i«»h'a,  la 4.98 


PH03PHATB  POWDEBfl. 

'       Wheat  Batinff-Powder,  made  by  Martiii  EalMdBch'H 

Sons.  New  York 8.79 

Rnmford  Yeaiit-Powder a 12. 8fl 

Horsf ord'B  Self -Raising  Bread  Preparation 18 .  68 

ALCK  POWDKBS. 

'^mnft  Bakiiie-FDwder 6.41 

Uetropolitaa  Baking-powder ,      8 .  10 

Cottage  Bakiiig-Powder 6,63 

mZED  FOWDEBS. 

Dooley'i  BaUng-Powder  ...'. 9.63 

Hilea's  Preroium  Baking-Powder 8. 06 

ALTm  AHD  PHOSPHATE  FOWSEBB. 

Hoikel's  Baking-Powder 7, 74 

Uason'B  Yeast-Powder 8.96 

Dixon  •Yeaat-Powder 10. 87 

Fatapeco  Bating-Powder 7.58 

Patapeco  Baking-Powder 6. 70 

Patapeco  Bakine-Powder 8,43 

Silver  Spoon  Baking-Powder 7.  S3 

Windsor  Baking-Powder 8, 86 

Davis's  O.K.  Baking-Powder 8.10 

Brunswick  Baking-Powder 8.81 

Atlantic  and  Pacifio  Baking-Powder 7,91 

Silver  King  Baking-Powder 4. 89 

Eureka  Baking-Powder 7.88 

Silver  Star  BaJfcing-Powder 7. 61 

Purity  Baking-Powder 7.18 

FILLINQ. 

is  evident  that  of  several  powders  made  up  of  the  same  materi- 
the  one  which  contains  tlie  smallest  proportion  of  inert  matter 
Sing,  other  things  being  equal,  will  have  the  best  carbonic-acid 
Aucv  or  "strength,"  On  the  other  hand,  if  the  amount  used  is 
imall  for  the  proper  preservation  of  the  sample,  it  will  deterio- 
rwpidly,  and  perhaps  will  show  less  strength  alter  keeping  a  short 
ioan  any  other  powders  with  a  somewhat  larger  amoimt  of  fill- 
It  becomes  a  question,  therefore,  as  to  the  minimum  limit  of 
tmoont  of  filling  that  is  consistent  with  good  keeping  qualities, 
CMor  Prescott*  says  on  this  point: 


my  samples  the  average  per  cent,  of  starch  in  the  bitartrate 
lers  was  14.04;  the  highest  was  24.57  per  cent.,  and  the  lowest 
pBr  cent.  The  latter  sample  evidently  did  not  contain  enough, 
Ehad  a  much  lower  carbonic-acid  strength  than  most  of  those 
had  more  filling.  The  bitartrate  powder  containing  the  maxi- 
I  of  fining,  Ko.  5537,  contained  also  the  lowest  per  cent,  of  avail- 
OUrbODic  acid.  The  powders  made  up  with  free  tartaric  acid 
lined  much  more  filling,  this  being  doubtless  necessitated  by  the 
elwgposcopic  character  of  the  free  acid.  They  contain,  respect- 
f  JOiOfi  and  45.63  per  cent,  of  starch,  and  9.53  and  4.98  per  cent. 
*  Organic  Analyses,  SOO. 
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of  available  carbonic  acid.    Of  the  phosphate  powders  No, 
tains  rather  a  large  amount  of  iilling,  26.41  per  cent.,  while JNO.0OUO 
contains  none  at  all,  evidently  to  its  detriment,  as  previonslyn 
Even  the  acid  part  of  No.  5509  conteins  20.81  per  cent,  of  starch 
though  it  is  kept  separate  from  the  alkali.     It  is  in  the  alum 
the  alum-and-phosphate  powders,  however,  that  the  highest  perc 
ages  of  filling  are  found.     The  average  of  all  is  40.76  per  ceni 
starch,  the  maximum  52.29  per  cent.,  the  minimum  31.&4  per 
Here  we  find  the  cause  for  the  low  percentages  of  available  carl    : 
acid  in  these  powders,  which  should,  theoretically,  afford  a  lii 
carbonic-acid  strength  than  any  of  the  other  classes.    Whether  • 
large  amount  of  filling  is  more  necessary  where  alum  is  used  to 
vent  deterioration,  whether  it  is  added  simply  as  a  diluent,  so  1 
the  amount  of  alum  taken  into  the  stomach  will  be  less  apt  to  produce 
an  injurious  effect,  or  whether  it  is  added  to  cheapen  the  powderJ 
can  not  say.   The  first  hypothesis  seems  the  most  probable,  especially 
if  the  alum  is  used  with  but  a  small  proportion  of  its, water  of  crys- 
tallization driven  off.     If  the  second  is  true,  the  object  is  not  ob- 
tained, of  course,  for  the  more  filling  used  the  greater  the  ouantitj 
of  powder  required  to  produce  the  same  aerating  effect,  and  as  for 
the  third,  alum  and  soda  are  about  as  cheap  as  starch. 

It  must  be  remembered  that  the  percentages  of  starch  given  in 
tables  represent  anhydrous  starch. 

'  *  DOMESTIC  BAKING-POWDERS. " 

It  may  be  asked,  can  not  the  consumer  make  up  his  own  baking- 
powders?  The  diiliculties  in  the  way  of  doing  this  may  be  enumer- 
ated as  follows : 

(1)  The  clKimicals  in  the  market,  as  purchased  by  the  consu 
may  not  be  pure,  or  of  full  strength,  so  that  when  combineu  ifl 
proper  proj^ortions  they  do  not  give  good  results. 

(2)  The  pr(;per  proportions  to  use,  and  the  necessity  of  thorougb 
mixing  to  secure  good  results,  would  not  be  well  underatood  by  any 
one  who  was  not  a  chemist. 

(3)  In  order  to  i)revent  the  action  of  the  ingredients  upon 
another,  and  to  pi'eserve  the  strength  of  the  powder  unimpaired  » 
long  as  possible,  the  manufacturer  dries  all  his  chemicals  befof 
mixing  them,  so  as  to  drive  off  most  of  the  adhering  moisture. 
ing-soda  can  not  be  dried  much,  as  it  loses  its  carbonic  acid,  andcoi 
sequently  its  eiliciency,  at  very  low  temperatures.     The  starch,  hoi 
ever,  coiitaini]ig  as  it  does  from  10  to  18  per  cent,  of  moisture, 
be  thoroughly  dried  at  100°  to  lOS""  C,  and  its  efficiency  as  afil 
naterial  greatly  increased.     The  cream  of  tartar  can  also  be 
oughly  dried.     This  operation  of  drying  chemicals  at  a  temperat 
^)elow*^  that  at  which  decomposition  would  occur  seems  rati 
:jlal)orate  aii  operation  for  the  kitchen. 

Those  difficulties  are  more  apparent  than  real,  however.   In  an 
;0  tlic  first,  it  may  be  said  that  the  bitartrate  is  the  only  eh 
vhich  is  likely  to  be  adulterated,  and  as  there  is  no  difficulty  at 
•ays  in  obtaining  a  pure  article  in  the  wholesale  market^  it  onlj 
•  uires  the  pro^)er  enforcement  of  adulteration  laws  to  obli^ 
etailei"  to  furnish  a  good  article.     The  second  objection  maybe 
n'  furnishing  tin)  public  simple  formulae  for  compounding  8uclip> 
lers;  and  the  third,  which  is  doubtless  the  most  serious,  I  I 
'an  be  overconit    >'    iciru/  '«  iju-iroT  proportion  of  filling,  withom*' 


H»  prcflpnt  days  of  cooking-BchooIs,  when  ao  muoh  interest  ta 
t  in  the  preparation  of  food,  and  in  all  branches  of  the  culinary 
i  may  not  be  amise  to  devote  a  Httle  space  to  the  discussion  of 
iubject,  although  it  is  not,  perhaps,  strictly  within  the  scope  of 
■resent  investigation, 

ith  a  view  of  dotprniining  the  possibility  of  making  up  baking- 
Icts  fr-iii  n  siiiii.ir;rf,rniulathat  could  hexis.-^il  in  the  household, 
tlsoto  see  what  strength  of  powder  could  be  obtained  bylessen- 
he  quantity  of  filling  used,  I  compounded  a  number  of  powdera 
commercial  cream  of  tartar  and  soda,  using  different  propor- 
of  starch,  and  determined  the  per  cent,  of  carbonic  acid,  both 
and  available,  in  each.  The  chemicals  used  were  dried  before 
ng,  and  the  latter  operation  very  thoroughly  performed. 

Formtda  No.  1,  eonlaining  Wper  cent,  atarch  JOlifig, 

Cream  of  tartar ounces..         8 

Baking-soda do 4 

Com  starch do. ...         8 

Total  carbonic  acid per  cent. .  13. 8S 

Available  carbonic  acid do....  11,96 

Formida  No,  2,  containiTig  about  15  per  eerU.  starth  filling. 

Cream  of  tartar ounces..  8 

Baking-soda do 4 

Com  Btarch do. ...  8 

Total  carbonic  acid percent..  14.  GO 

Available  carbonic  acid do....  12.89 

Formvia  No.  8,  containing  10  per  cent,  ttarch  fiUing. 

Cream  of  tartar ounc«e..         6 

Baking-soda do. ...         8 

Com  starch do. ...         1 

Total  carbonic  acid percent. ,  15.10 

Available  carbonic  acid do 13.70 

nn  the  above  it  will  be  seen  that  most  excellent  results  were  ob- 
i  with  these  powdera,  made  up  by  simple  formulae.  The  pow- 
(mtalning  the  least  percentage  of  starch,  formula  No.  3,  gave 
per  cent,  of  available  carbonic  acid,  nearly  1  per  cent,  more 
Qw  highest  result  obtained  in  any  of  the  commercial  samples, 
I  Sure  tliese  powders  were  freshly  made,  and  would  doubtless 
(orate  on  ki-eping,  those  with  the  lowest  amount  of  starch  per- 
piore  rajiiiily  than  the  others,  as  most  of  the  commercial  saiu- 
iMQtaiiiiiig  less  than  10  per  cent,  of  starch  show  low  percentages 
salable  carlionic  acid.  No.  5505  being  an  exception.  But  these 
jsd  samjilys  establish  very  completely  the  point  I  desired  to 
,  that  baking-powders  can  be  readily  made  up  by  simple  for- 
that  will  rompare  favorably  with  the  best  samples  obtainable 
I  market. 

JBe  samjilos.  however,  were  all  m&de  "with  well-dried  ingredients, 
w  would  hi.!  by  a  manufacturer.  The  next  question  is,  whether 
mr  could  be  made  which  would  keep  without  serious  det^rio- 
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ration,  without  drying  the  chemicals.    To  this  end  lusedaL 
portion  of  starch  according  to  the  following  formula: 

Formula  No.  4,  made  without  drying  the  ingredients,  containing  85  j 

filling. 

Cream  of  tartar oonoes..         8 

BakingHSoda do. ...         4 

Ck)rii  starch do. ...        4 

Total  carbonic  acid percent..  12.88 

Available  carbonic  acid do. . . .  10.91 

This  gives  a  fairly  good  amount  of  available  gas,  conside 
higher  than  the  average  of  the  commercial  samples.    S!stiii 
of  the  available  carbonic  acid  in  the  same  sample  after  it  haa      a 
over  two  months  in  the  laboratory  showed  aosolutely  no  1 
strength.     I  had  it  tried  in  a  practical  way  by  several  pe:         u 
Department  who  used  it  in  their  kitchens,  and  reported  exctsuis     ► 
suits,  finding  it  fully  as  efficient  in  all  respects  as  the  powder 
were  accustomed  to  buy.     The  consumer  can  pay  full  retail  price 
the  ingredients  and  still  make  it  up  for  about  naif  the  price  at  whififl 
a  good  powder  is  sold,  and  if  he  makes  sure  of  the  cjnidity  of 
cream  oi  tartar  he  will  have  an  article  of  which  the  pnnty 
and  which  has  not  lost  in  strength  by  being  kept  in  stock  on 
nite  length  of  time  by  the  retailer.     I  can  see  no  reason  wuj  iJ 
housekeepers  should  not  make  their  own  baking-powder. 

REGULATION    OF  THE  SALE  OF  BAKINGhPOWDSBS. 

The  best  plan  for  the  retaliation  by  law  of  the  sale  of  baking-i 
ders  in  the  present  condition  of  our  knowledge  of  their  effect      > 
the  system  would  seem  to  be  to  require  the  manufacturer  to  ■    > 
label  gi\4ng  approximately  the  composition,  or  analysis,  of  the^    '• 
der  sold.     This  is  recommended  by  Professor  Cornwali,  and  ii 
pears  to  offer  the  best  solution  of  the  whole  problem.     The  test 
that  has  been  adduced  is  hardly  sufficient  to  justify  the  prdnDiuoa 
of  the  sale  of  the  cheaper  kinds  of  powders  as  beii^ff  injurionflto 
health,  but  if  they  were  required  to  be  sold  with  a  label  giving  tW 
true  composition  it  would  soon  lead  to  investigations  upon  tins 
This  is  in  harmony,  also,  with  modern  ideas  m  regard^ to  le^al 
lation  of  the  sale  of  food-stuffs,  tlie  tendency  nowadays  oeiBg  » 
allow  the  sale  of  cheap  substitutes  for  any  article  of  food  so  lonfi 
■hey  are  not  actually  injurious  to  health,  but  to  make  all  p 
provision  to  insure  tnat  the  jnirchaser  should  know  exactly  v 
s  getting,  and  that  the  substitute  shall  not  be  palmed  off  on  um 
the  genuine  article.     In  the  case  of  baking-powders  it  is  man! 
an  just  to  the  public  to  allow  the  sale  of  a  first-class  tartrate  poi 
Mid  an  alum  powder  as  the  same  article,  and  it  is  equally  un] 
,he  manufacturer  of  the  higher-priced  article.     The  nature  ui 
mbstance  is  such  that  the  purchaser  has  no  means  of  ascertaini 
»Tiv  sim])le  or  easy  means  the  character  of  the  article  he  buys,  u 
•v^rthiiig  of  its  relative  quality.     Such  a  regulation  should  meeti 
no  apjDrobation  of  all  concerned  in  the  manufacture  of  baking-l 
iers.     The  manufacturers  of  liigh-grade  powders,  such  as  tartnwif 
/hosphate  powders,  would  certainly  not  object  to  it,  and  it  n 
iltimately  be  to  the  advantage  also  of  the  cheaper  sorts,  such 
)owders,  provided  they  could  succeed  in  proving  that  such  puvrc 
'•'oducer'  'i    le  or  no  injury  to  the  In^^l^^h  of  the  consumer. 

ATYinit   t,,.ih^qry^  ^-nf"    iroop/ior,f.  ''m    ^iiriii  regulation  are  fun 


ft6  TawB  for  the  H^e  of  fertilizers  which  are  in  operation  in  most 
ihe  States.  Although  these  substanctis  iire  used  for  widely  dif- 
jut  inirpi.isfs,  tliu  conditions  that  reriuin.i  the  loyal  snpei'vision  of 
ir  sale  are  qnite  simOar  in  man^  respects.  A  substance  sold  as  a 
alizer  mnfit  have  its  composition,  m  so  far  &s  is  necessary  for 
valuation  for  such  a  purpose,  olainly  stated  on  the  hag  in  which 
t  sold,  because  the  purchaser  lias  no  means  of  ascertaining  this 
ae  by  anj  ordinary  or  simple  test.  Otherwise  the  manufacturer 
Id  easily  impose  upon  him  hy  selling  him  a  powdered  substance 
oh  resembletl  a  fertilizer  in  general  appearance,  but  contained  no 
Btitnent  of  &aj  value  whatever  for  fertilizing  purposes.  The 
ohaaer  of  a  baking-powder  receives  a  white  powder  which  may 
tain  various  substances  more  or  less  valuable  for  the  desired  pur- 
i,  or  of  no  value  whatever,  or  perhaps  even  injurious  to  the 
tth. 

he  housewife  surely  deserves  protection  against  swindling  as 
3h  09  the  farmer,  ana  she  has  no  better  means  for  ascertaining  the 
ngth  and  quality  of  the  baking-powder  she  buys  than  the  latter 
for  learning  the  strength  of  nis-fertilizer.  Tne  verity  and  ac- 
icy  of  the  analysis  stated  on  the  label  should  be  insured,  as  in 
case  of  the  fertilizer,  by  its  being  performed  by  sworn  analysts. 
Qch  a  regulation  were  enforced,  people  would  soon  inform  tnem- 
•aa  of  the  respective  merits  of  different  varieties,  and  the  further 
uirement  of  a  certain  standard  of  strength,  as  suggested  by  Pro- 
or  Cornwall,  would  probably  be  unnecessary,  as  they  would  learn 
aterpret  the  analysis,  and  a  powder  made  up  with  50  per  cent,  of 
ch,  for  instance,  would  have  to  he  sold  cheaper  than  one  made 
li  10  per  cent.,  or  not  sold  at  all. 


ne  of  the  fundamental  principles  of  dairying  Is  regard  for  the 
acoce  which  the  care  of  the  animal,  supervision  of  the  milking, 
tntion  of  the  cream,  ripening  of  the  cream,  churning  and  wash- 
.  have  on  the  quality  of  butter  for  table  use.  These  processes 
^  together  with  the  method  of  packing,  have  a  notable  influence 
a  the  preservation  of  the  butter  in  a  sweet  state.  The  discussion 
heabove  probl6ms,how6ver,  is  a  thing  for  the  practical  dairy- 
l  rather  than  the  chemist.  The  chemical  composition  of  butter 
U  influenced  by  the  character  of  food  received  by  the  animal, 
^aoe  of  the  animal,  Eind  the  peculiarities  of  the  animal,  has  hith- 
'tieen  little  studied  from  a  chemical  point  of  view.  To  the  latter 
Int  I  propose  to  devote  the  following  paper. 
rte  inTebruary,  this  year,  I  received  a  letter  from  Prof.  H.  H. 
Kington,  chemist  of  the  Experimental  Station  of  Texas,  accom- 
Ud  Djrtwo  samples  of  butter  which  he  asked  me  to  examine.  The 
""'llg  extract  from  Professor  Harrington's  letter  will  indicate 
tire  which  led  him  to  send  samples : 

our  l&borator;  mdicates  tjiat  volatile  acids  from  the  cotton-aeed 
lower  than  has  been  generally  supposed.    I  send  two  samples  of 

cotton-seed  feed  and  the  other  from  feed  containinK  no  cotton- 
I  the  favor  of  analyzing  this  butter,  I  shall  sen3  more  Sam- 
's on  the  same  feed.     We  hope  in  the  near  future  to  foilow 

with  complete  analyses  of  butter  from  different  feeds,  feeding  two 

—■  and  then  cliaiiglng  them  to  other  feed. 
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The  two  samples  of  butter  received  from  Mr.  Harrington  i 
tered  as  follows :  Butter  from  cotton-seed  No.  6316;  butter  fn 
feed,  No.  0317. 

The  samples  sent  by  Mr.  Harrington  were  small  and  a  complel 
analysis  could  not  be  made;  but  the  results  obtained  on  the  sma 
samples  sent  are  of  such  interest  that  I  will  communicate  them 
the  present  time  and  call  attention  to  the  peculiaiities  noticei 

Results  of  analyses, 
[Degrees  Centigrade.] 


Volatile  acids 

^BaO,H,for6 

grams. 

Iodine  ab- 
sorbed. 

Melting 
point. 

Reduction 

of  sUverl^ 

BeuhL 

6816 

6817 

Cc. 

21  00 
28.60 

Per  cent. 
88.40 
81.89 

e 

45 
84.2 

Distinct. 
None. 

The  most  remarkable  points  connected  with  the  above  analyse 
as  follows: 
(1^  The  low  percentage  of  volatile  acids  in  butter  from  cotton-seei 

(2)  The  phenomenally  high  melting  point  of  the  butter  from  cotto 
seed. 

(3)  The  i)ersistence  of  the  reducing  agent  of  the  butter  from  ( 
ton-seed  as  indicated  by  its  action  upon  nitrate  of  silver. 

The  melting  point  or  the  butter,  as  will  be  seen,  is  higher  tlu 
that  of  pure  lard.  The  particular  point  to  be  noticed  in  this  matt 
is  that  ill  butter  designed  for  consumption  in  southern  countries, 
produced  in  southern  countries,  the  mixture  of  cotton-seed  with  t 
feed  of  cows  will  tend  to  raise  the  melting  point  of  the  butter 
render  it  more  suitable  for  consumption  in  hot  climates. 

The  persistence  of  the  reducing  agent  is  also  a  matter  of  intei 
It  has  passed,  in  the  samples  examined,  through  the  digestive  o; 
ism  of  tlie  cow  and  has  re-ai)])eared  in  the  butter  with  almost 
minished  activity.     The  selective  action  of  the  digestive  organs 
the  different  glycerides  containc^d  in  the  food  of  the  animal  is  als( 
matter  of  iinportance.     It  would  be  expected  a  priori  that  the  bt 
from  a  cow  fed  largely  on  cotton-seed  oil  would  contain  more  oi 
and  have  a  lower  melting  ])oint  than  if  ordinary  food  were  us 
On  the  contrary  it  is  seen  that  either  the  more  solid  glycerides  hi 
been  absorbed  during  the  process  of  digestion  or  that  the  olein 
andergone  some  distinct  change  in  the  aigestive  organism  by  wl 
t  has  assimilated  the  qualities  of  the  other  glycerides. 

From  an  analytical  point  of  view  the  results  are  of  great  im] 
-ance,  since  they  show  that  a  butter  derived  from  a  cow  fed  on  coti 
''^ed  meal  or  one  excreting  a  fat  of  unusual  quality  might  be  ( 
iemned  as  adulterated  when  judged  alone  by  the  amount  of  vi 
^cids  ])resent.  Since  cotton-seed  meal  is  destined  to  be  a  cattle  i 
»f  great  importance,  especially  in  the  southern  part  of  the  Un 
•states,  this  is  a  fact  of  the  greatest  interest  to  analysts. 

"^.'lie  observation  of  Mayer,  soon  to  be  mentioned,  that  the  spe 
gravity  of  butter  fat  varies  with  its  content  of  volatile  acids,  1 1 
dso  verified  in  some  cases  bv  the  determination  of  the  specific  gra 
>f  samples  of  butter  fat  t-'^'-on  from  the  milk  of  the  sarnie  cows 
>n  tlif*  ""'^nn  ^V"-"  1  it  +aVe'    he  ^^oUowing  day  after  the  samples  i 
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pifio  gravis  for  the  cotton  meal  fed  eampJewae.soaiJat 
^■ifio  ^ttvity  for  the  ordiiiarj"  fed  ejiinplo  was  ,  89i»l  at  flli". 

Mir  AriV'='7-'=  i?\ii"rim<'nf'  wi/vp  nt.i'!'-  <"■!!  ;i   ■==]'"/'<' '-"V  ■s''  a 

tnts  the  ori^nal  food  ■was  used  in  order  to  see  what  effect 
d  of  lactation  would  produce.  The  cow  was  fed  for  twelve 
laoh  separate  ration  before  the  samples  were  taken.  After 
more  another  set  of  samples  was  taken,  and  then  the  food 
for  a  new  experiment. 

butter  fat  the  melting  and  solidifying  points  were  taken  and 
ile  acids  determined  according  to  the  method  of  Reichert. 
nfic  gravity  was  also  determined  by  the  Westph^  method 

tions  of  the  cow  were  composed  of  the  following  materials: 

No.  1. 15  kilogramsmeadow  hay  and  2  kilograms  unseed  cake. 

No.  3.  Siloed  grass  ad  itbi^um,  and  3  kilograms  linseed  cake. 

No.  3.  30  kilograms  beets,  8  kilograms  hay,  and  3  kilo- 
iBoed  cake. 

No.  4.  Pasture  grass  ad  libitum.. 

No.  5.  Chopped  clover  with  14  per  cent,  of  other  grasses 
m. 

g^est  melting  point  observed  (viz,  40. 5)  was  from  ration  No, 
e  lowest  (viz,  32.S)  from  ration  No.  5.  The  highest  volatile 
re  produced  by  No.  3,  and  required  33.5  cubic  centimeters 

The  lowest  volatile  acids,  viz,  30  cubic  centimeters,  were 

with  ration  No.  2. 

mtts  of  my  analyses  were  obtained  on  the  first  samples  of 
at  by  Mr.  Harrington,  and  were  published  in  Agricultural 
or  April  1,  1889,  pp.  80  et  seq.  Not  fully  satisfied  with  the 
a  single  determination,  I  asked  Professor  Harrington  to 
other  samples  of  butter,  which  lie  did  on  two  subsequent 
I, .  The  analyses  of  the  two  last  sets  of  samples  sent  did  not 
r  out  the  results  obtained  in  the  first  set.  This  ied  mo  to 
lat  perhaps  the  influence  of  the  animal  was  not  fully  allowed 
ofessor  Harrington's  samples.  The  last  two  sets  of  samples 
tysed  with  the  following  resiilts: 

Vi,  sample  from  cow  fed  on  com  meal  and  wheat  bran  only. 
MS,  6349,  and  635ij  from  cows  fe<I  on  2  pounds  cotton-seed 
■Giinds  cottfin-seed,  and  16  pounds  corn  and  wheat  bran. 
M,  from  cow  ha\'ing  no  cottou-seed  in  food. 
178,  6376,  and  0378,  from  cows  fed  solely  on  cotton-seed  meal, 
A^tical  data  obtained  are  as  follows; 
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The  above  data  are  very  perplexing.  The  conclusions  derived 
from  the  first  set  of  samples  are  supported  solely  from  the  fftctthat 
the  cows  fed  on  cotton-seed  meal  gave  butters  which,  with  one  excep- 
tion, had  a  higher  melting  point  than  ordinary  butter.  The  phe- 
nomenally low  percentage  of  volatile  acids  in  (5374  would  indicate 
that  the  cow  furnishing  this  sample  was  the  same  as  that  f imushine 
the  low  volatile  acids  in  the  first  set  of  samples.  An  inquiry  directed 
to  Professor  Harrington  to  elucidate  this  i)oint,  however,  lias  not  yet 
been  answered,  Mr.  Harrington  replying  that  he  has  not  had  tune 
to  inform  me  on  the  subject. 

Another  supposition  is  that  in  some  way  the  numbers  of  the  sam- 
ples may  have  been  changed  in  the  analysis,  but  this  is  scarcely 
!)robable.  The  importance  of  a  more  careful  study  of  this  suhjew 
ed  me  to  institute  some  feeding  experiments  of  my  own  in  order 
to  unravel,  if  possible,  the  mysteries  of  the  preceding  analyses.  I 
accordingly  obtained  authority  from  the  Secretary  of  Agncultnw 
to  arrange  for  certain  feeding  experiments  with  Prof essor  Alvord, 
of  the  Maryland  Agricultural  Exi)eriment  Station.  Three  cows  were 
selected  for  these  experiments,  described  by  Professor  Alvord  as  fol- 
lows: 

No.  1.  Full-bred  Jersey. 

No.  2.  Full-bred  Ayrshire. 

No.  3.  Cross-bred  Jersey  and  Ayrshire. 

These  cows  were  kept  on  ordinary  pasturage  for  ten  days,  and  then 
the  milk  from  each  or  the  cows  for  three  days  was  taken  for  the 
experiments.  All  the  milk  was  subjected  to  the  same  conditions. 
It  was  set  in  earthen  bowls  in  a  refrigerator,  at  45°  to  50°  Fah.,  and 
skimmed  after  twelve  hours.  The  cream  was  mixed  and  kept  at  55° 
to  60°  Fah.  until  the  fourth  day  after  the  beginning  of  the  milkings. 
The  cream  was  then  ripened  in  a  room,  at  G0°  Fah.  temperature,  for 
twenty-four  hours.  After  cooliiig  to  62°  Fah. ,  the  cream  was  churned, 
the  temperature  rising  from  62°  Fah.,  at  the  beginning  of  the  churn- 
ing, to  65°  at  its  close.  The  time  required  for  each  churning  was 
twenty  minutes.  The  three  days  on  wnich  the  milk  was  saved  were 
damp,  hot  days,  very  unfavorable  for  making  good  butter.  In  all 
cases  the  butter  was  thoroughly  washed  in  cool  well-water,  made 
into  rolls,  and  put  in  glass  jars.  One-half  of  each  sample  of  the  first 
lot  was  salted  at  the  rate  of  two-thirds  of  an  ounce  of  salt  to  1  pound 
of  butter. 

After  the  conclusion  of  the  first  set  of  experiments  the  cows  were 
gradually  changed  to  a  ration  of  cotton-seed  meal,  using  the  com- 
mercial variety,  such  as  is  used  for  fertilizing  jjurposes,  as  no  unex- 
f^^racted  cotton-seed  meal  could  bo  obtained  at  this  season  of  the  year, 
"he  ration  of  cotton-seed  meal  was  graduallv  increased,  the  cows 
inally  bei^g  given  all  they  would  eat  of  it.  ^he  following  are  the 
*Q/»f.c  -is   ■■    Jio  second  lots : 

**^  A^^^JLALlL,  xyx  cotton-seed  meal  wa.s  commenced  on  the  35th  of  July,  giving  W 

pound  at  a  teed  at  lh*st,  but  constantly  increasing  the  quantity.     The  milk  saved 

ind  used  for  the  second  lots  of  butter  was  that  of  the  2d,  3d,  and  4th  of  August 

3elow  is  given  a  tab^f^  *»howing  the  quantity  of  meal  consumed;  milk,  cream,  txA 
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g  this  trial  the  cows  were  turned  into  a  atnall  lot  with  very 
atnTage,  for  exercise  and  access  to  rmmiag  water, 
were  fodonly  the  cotton-seed  meal  and  consumed  the  quantity 
At  close  of  trial  the  Jersey  and  cross-bred  cowa  were  be- 
to  refuse  the  meal.  The  Ayrshire  continued  to  eat  all  offert^ 
bably  could  have  been  fed  13  pounds  a  day — but  I  was  afraid 
aer  over  11  pounds  a  day  and  did  that  only  twice.  (She  later 
at  8  and  10  pounds  per  day,  while  the  others  fell  to  1  and  2 

nalytical  data  obtained  on  these  samples  of  butter  are  found 
>Uowiug  table: 

DESCRIFTION  OF  SAUPLE3. 

laalted  butter  from  pure  Jersey  cow  on  pasture,  no  fe«d. 

tsalted  butter  from  pure  Ayrshire  cow  on  posture,  do  feed. 

laalted  butter  from  croes-bred  Jersey  and  Ajrahire  on  pasture,  no  feed. 

Ited  butter,  same  as  6467. 

ited  butter,  same  as  646S. 

ited  bntt«r,  some  as  0^69. 

itter  from  pure  Jersey  cow  fed  on  cotton-eeed  meal. 

itt«r  from  pure  Ajrr^hire  cow  fed  on  cotton-seed  meaL 

itter  from  crosB-bred  Jersey  and  Ayrshire  fed  on  cotton-seed  meal. 

lition  to  the  above  samples  I  have  also  included  two  samples 
wry  butter  from  a  large  creamery  at  Attica,  Kans. 
thousand  pounds  of  milk  are  received  daily  at  this  creamery, 
lich  comes  from  native  cows  feeding  on  native  prairie  grass, 
I  exception  of  a  few  Holstein  cows  kept  by  one  person; 
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Tlie  study  of  the  data  in  the  above  table  reveals  many  pcrintB  o 
interest.  In  genci^ral  the  data  corroborate  the  results  of  the  nrstsi 
of  the  siunplo8  sent  by  Professor  Harrington.  The  melting  pc  o 
the  butters  from  cows  fed  on  cotton-seea  meal  are  markedly  mj 
than  from  the  other  samples.  There  is  also  a  markedly  diminisne 
content  of  volatile  acids  in  these  butters  and  a  lower  iodine  abson 
tion  i)ower.  The  latter  character  is  unlike  the  Harrington  sampli 
Another  characteriirtic  i)lienomenon  noticed  in  the  first  samples  ( 
butter  is  alsahere  repeated,  namely,  the  persistence  of  thereaucin 
agent  wliicli  is  present  in  cotton-seed  oil  in  the  butter  derived  froi 
ani?nals  fed  thereon.  The  physiological  importance  of  this  phenom 
lion  will  be  mentioned  in  another  place.  The  most  curious  res' 
however,  of  these  exj^eriments  is  found  in  the  increase  in  the  bmu 
of  the  glycerides  having  a  high  melting  i)oint;  in  other  words,  tl 
glycerides  of  the  palmitic  ana  stearic  series.  While  further  expei 
ment  may  be  necessary  to  show  that  there  is  a  uniform  diminuti( 
of  volatile  acids  in  butters  from  cows  fed  on  cotton-seed  meal,  the 
is  now  most  clearly  established  that  the  melting  point  of  sui 
butters  is  uniformly  higher.  In  regard  to  the  absorption  of  iodi 
by  the  butters  from  cotton-seed  fed  cows,  the  results  obtained  abo 
are  somewhat  at  variance  with  those  secured  by  Ladd,*  who  stai 
that  butter  fi'om  cows  fed  on  linseed  meal  contained  3.5  per  cei 
more  olein  tlian  those  samples  which  were  obtained  from  cows  f 
on  bran.  I'liis  conclusion  of  Ladd's,  however,  may  not  be  the  tr 
one,  since  linseed  oil  has  an  iodine  absorption  of  about  155  percen 
and  this  high  co-eflficient  may  have  had  some  influence  upon  the  bi 
ter  as  regards  iodine  absorption.  It  is  possible,  therefore,  that  soi 
of  the  linoleic  glyeeride.  whic^li  has  so  high  an  iodine  absorbi 
power,  may  have  found  its  way  into  the  butter,  thus  increasing 
iodine  abs(.)r})Hon. 

Another  iniportuut  characleristic  of  the  butters  examined  isse 
in  their  abnoi'nially  low  content  of  volatile  acids.  If  we  compare! 
sam])les  from  the  Maryland  >=;tation  with  those  from  Kansas,  wo  ha 
a  vcM'v  chai'actc^risticcoutiast  between  abnormal  pure  butter  and  n< 
mal  [)ure  buttcM*.  Tlie  two  samples  from  Kansas  show  a  percenta 
of  volalik^  acids  which  is  not  unusually  met  with  in  samples  of  pi 
butter.  On  th(»  otlier  hand,  the  samples  from  the  Maryland  stati 
show  an  abnurnially  low  content  of  volatile  acids.  Tliis  percenta 
of  volntih*  acids  is  iiKleed  so  h>w  that  these  butters  would  be  c( 
demuod  as  s])urious  if  we  relied  upon  the  volatile  acid  test  alone. 
d(.)es  not  s<M'm  so  stra]ige  in  the  light  of  these  facts  that  Allen  shoi 
have  found  abnormal  Danish  butters  which,  nevertheless,  fromth 
nistory,  were  certainly  gt^nuine. 

In  so  far  as  the  l)reed  of  the  animal  is  concerned  in  the  above 
leiinients,  it  does  not  seem  to  luive  greatly  influenced  the  comp( 
•on  of  llu*  butter.  The  low  coiUent  of  A^olatile  acids  may  therefore 
<(ti-ibuled  either  to  tlie  j)asturage  or  to  the  peculiarity  of  the  anim 
hemselves,  or  to  11;m  |hTi()d  of  hictation. f  It  would  hardly  se 
*'*oi>able,  howeve-r.  that  three  animals  taken  at  random  should  h 

■  ^^"Mort  of  New  York  IXpiniiiicnt  Station  for  ISSS,  pago  91. 

im'  liiiio  ;i1  uliirli  vm'U  of  the  rows  in  tho  al)ovo  experimonts  commenced 

iif    uilk  is  ah  foilous:  Jersey  cow,  rV'lirnar\  J{,  1HS9:  Ayrshire  row,  March  23,* 

*oss-l>n'il  Jersey  .\yrshi-\  April  15.  IS.sO.     The^  ])(»rio(l  of  lactation  tliercfore 

./t  far  cjiuUi^li  advance'       ^"^  exporinionts  liavin*;  heeii  luado  in  July,  1889, to 

./vop-?!*'"^ ''»    '!»'    >^^'«or  ^.nv»<«*'«    ')f  *i-»i  ')ut ter  obtained. 
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^ibited  in  almost  the  same  degree  the  ahnormal  qnalitiea  mdicated 
.B  tie  wmpositiou  of  the  butters  ahove.   ■ 

Till-  ]jiiy-;i.  il'i^'icil  ■  (iii'st  ions  wliif  hare  suggested  bj' the  ;iliovi'stii']y 
JT'-  "I  the  mp'o.-i  rriii^Mij^uence.  In  a  tiaper  tjutitlod  "  Nute  on  llif 
totion  of  digestive  fluids  on  oil,"  published  in  The  Medical  News 
if  July  38,  1888,  I  called  attention  to  the  remarliable  influence 
ixert«don  a  lar,L;e  quantity  of  oil  in  the  human  digestive  organs.  A 
»int  of  oil,  presumably  aweet  oil,  but  more  likelv  cotton  oil,  was 
idminiBtered  to  the  patient  for  the  relief  of  an  obstruction  in  the 
;ftll  duct.  This  oil  in  passing  through  the  digestive  organs  was  com- 
tletely  decomposed  mostly  into  fatty  acid  with  some  soap,  forming 
a  emulaion  in  the  alimentary  canal,  and  being  voided  in  the  form  of 
ounded  masses  of  considerable  oonaistonce  were  mistaken  by  the 
»tient  for  gall  stones.  This  action  of  the  digestive  hquids  waseu- 
irely  unexpected  and  seems  to  show  that  the  commonly  accepted 
lotion  that  the  fats  are  acted  upon  in  the  digestive  organs  by  being 
•mulsifled  and  thus  absorbed  into  the  circulatory  fluids  is  an  errone- 
•08  one. 

It  is  the  common  supposition  that  the  fats  have  for  a  physiological 
onction  the  maintenance  of  the  animal  heat  of  the  body  and  the 
mtrition  and  supply  of  the  fatty  portions  thereof. 

The  experiments  in  feeding  cows  on  cotton-seed  meal  would  seem 
o  indicate  that  the  natural  glycerides  contained  in  cotton-seed  meal 
to  not  appear  iu  the  butter  of  the  cows  fed  thereon.  If  the  cotton- 
ed oil  m  the  food  should  pass  unchanged  into  the  butter,  we  might, 
t  is  true,  have  a  lowering  of  the  volatile  acids,  but  this  would  be 
"Oconipamed  by  a  great  increase  in  the  iodine  absorption  and  a  marked 
owering  in  the  melting  point.  It  is  quite  certain  that  the  glycerides 
jf  hotter  which  yield  on  saponification  volatile  acids  are  not  derived 
^Om  similar  glycerides  iu  the  food  of  the  animal.  It  may  also  be 
IJiite  true  that  none  of  the  glycerides  in  the  butter  of  the  cow  is  de- 
^▼ed  from  the  fat  of  the  food  of  the  animal.  It  is  more  than  likely 
i«»t  the  fat  of  milk  is  a  direct  product  of  digestion  and  is  formed  con- 
jointly from  the  carbohydrates  and  the  albuminoids  in  the  cow's 
food.  We  need  not,  therefore,  be  perplexed  any  longer  at  the  ]ires- 
*ttce  of  so  small  a  portion  of  steariue  and  so  large  a  proportion  of  the 
•"^yric  series  of  the  glycerides  in  the  fat  of  milk. 

Jiom  the  evidence  already  at  hand,  I  think  we  would  be  justiiied 
in  Wyiiig  that  practically  all  tlie  fats  in  milk  are  product-s  of  digestion 
I'd  none  of  them  resulte  of  simple  translation  through  the  digestive 
■■ganfl  or  fats  already  present  in  food.  On  the  other  hand  we  have 
^onbted  evidence  of  the  translation  of  other  substances  directly 
™wthe  food  of  the  cow  to  the  butter  fat,  as  is  shown  in  the  presence 
wjhe  aldehyd  in  cotton  oil,  which  reduces  silver,  in  the  butter  of  cows 
Won  these  substances.  Among  other  studies  on  the  influence  of 
™fi  food  on  the  composition  of  butter  I  might  cite  the  paper  of  Ladd, 
™ia»dy  noted,  and  also  one  by  C.  J,  von  Lookeren,  published  in  the 
*kJi  Zeitung^  No.  3, 188fl,  page  47,  and  the  paper  of  Mayer,  iiublished 
JiKeLandwirtschaftlichen  Versuchs-Stationen,"  vol.  35,  page  201. 
nHwo  studies  are  of  such  practical  interest  that  it  is  my  intention  to 
tattJnue  them  during  the  coming  year  on  an  extended  series  of  feod- 
bffSXIMiriments,  in  which  I  liupe  to  interest  experimenters  in  dift'erent 
pHti  « the  country. 
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COMPOSITION  OF  BUTTERS  SENT  BY  PROP.  G.  E.  UOBBOW  FBOH IBI 
CHICAGO  DAIRY  SHOW,  DECEMBER,  1889. 

Tnese  butters  presumably  represent  first-class  articles  and  analynt 
are  interesting  in  showing  wiuit  the  composition  of  piire  butter  should 
be.  In  the  following  table  will  be  found  the  analysis  of  each  samplfl. 
The  means  may  be  taken  to  represent  fairly  well  the  compoeitioii  of 
a  first-class  article  of  butter. 
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Five  samples  of  lard  were  sent  to  the  Dei)artment  for  exammation 
by  the  Hon.  W.  J.  Ives,  dairy  comTni-ifiioner  of  Minnesota,  From 
the  examination  which  they  receivetl  inMinnasota  it  was  thought  tli»t 
they  might  be  adulterated  with  cotton  oil.  There  was  not  a  sufficient 
quantity  of  the  samples  for  making  a  complete  examination,  but  the 
analyses  were  extentled  as  far  as  tifio  amount  of  material  would  p6^ 
"nit.     The  analytical  data  obtained  are  found  in  the  following  table: 

[Iiegrees  cenllgnide.] 
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Blards  wera  also  examined  with  niti-ate  of  silver  but  no  redpc- 
W  the  silver  could  be  secured  which  would  indicate  the  presence 
.y  notable  portion  of  cotton  oil.  The  quantity  of  the  material  at 
lisposal  did  not  porinit  a  complete  examination  of  the  samples 
olor  reaction  with  Bulphnric  and  nitricaclds,  but  insofar  as  the 
iras  applied  no  certain  indication  of- cotton  oil  was  detected, 
emicroeoopical  examination  of  the  crystallized  fats  showed  some 
nation  of  the  presence  of  beef-fat  crystals,  but  the  proof  was  not 
ite.  Li  ^1  respects  the  samples  deported  themselves  like  pure 
and  they  could  not  be  condemned  as  spurious  without  more  ex- 
ve  and  thorough  examination. 

THB  FOOD  VAXiUB  OF  BOROHUM  8BBD. 

vt  many  years  the  value  of  sorghum  seed  as  food  for  animals 
been  recognized,  and  it  has  been  extensively  used,  especially  for 
ing  Bwine.  The  chief  objection  to  its  use  has  been  on  the  sup- 
tion  that  it  contained  tannin,  or  some  bitter  principle,  which 
Id  prove  injurious  to  stock.  A  careful  examination  of  sorghum 
has  failed  to  discover  the  presence  of  tannin,  and  the  only  pos- 
)  injurious  principle  which  it  can  contain  is  the  coloring  matter 
he  glumes,  A  careful  examination  of  this  coloring  matter  haa 
imade  and  its  composition  determined.  It  consists  of  33.fi  per 
.  of  carbon,  6.6  per  cent,  of  hydrogen,  7.2  per  cent,  of  nitrogen, 
88.5  per  cent,  of  oxygen.  Any  possible  ill  effects  of  this  coloring 
iet,  when  seed  is  used  for  food,  can  be  removed  by  the  removd 
he  glumes,  which  would  not  be  a  dif&cult  mechanical  process. 
tpared  with  maize  and  oats,  the  seed  itself  is  shown  to  be  of  fair 
my,  equal  in  food  value  to  either  of  the  other  substances  named. 
JvseB  were  made  of  a  great  many  different  varieties  of  seed,  but 
cttief  difference  in  the  varieties  is  shown  in  the  percent^e  of 
ring  matter  rather  than  in  the  composition  of  the  seed  itseliT  If 
ham  should  be  raised  for  seed  alone,  those  varieties  producing 
ire  white  seed,  like  the  White  Mammoth,  should  be  preferred  to 
e  producing  highlv  colored  seeds,  like  the  Early  Amber  and 
t  of  the  varieties  of  Chinese  cane.  The  percentage  of  moisture 
irg^om  seed  is  about  10,  the  actual  percentage  found  being  9.59 
mean  of  48  analyses.  The  percentage  of  albuminoids  was  found 
e  11.71;  of  fat,  3.35;  of  substances  soluble  in  ether,  0.60  per  cent.; 
soluble  carbohydrates,  3, 37  per  cent. ;  the  percentage  of  ash,  1. 70: 
udigestible  fiber,  1.89  per  cent.;  the  percentage  of  starch  and 
hblB  digestible  carbohydrates  was  68.03.  These  analyses  will 
pare  favorably,  in  regard  to  the  food  value,  with  those  of  maize, 
above  analyses  were  based  on  the  seeds  from  which  the  glumes 
been  removed. 

b«  value  of  sorghum  seed,  as  a  food  for  man  and  other  animals, 
rand  to  be  fully  equal  to  maize  and  oats  and  but  little  inferior  to 
•t.  When  fed,  excepting  to  poultry,  the  seed  should  be  either 
Bud  or  boUed,  otherwise  much  of  it  will  pass  the  digestive  organs 
nuhed. 
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ANAL7SES  OF  V7HEAT  AlTD  BARIJEnr. 

Four  samples  of  wheat  from  Weiser,  Idaho,  sent  by  V.  D.  Ham 

accompaniea  by  the  following  letter : 

Weiseb,  Idaho,  jPe5ruary  14, 18 

Dear  Sm:  Inclosed  find  samples  of  four  varieties  of  wheat,  which  I  thi 
hard  to  beat.     Last  season  was  the  worst  ever  seen  since  the  settlement  of  Ida 
We  are  always  glad  to  try  anything  new.    This  bearded  sample  came  from 
and  we  raised  last  season  at  the  rate  of  70  bushels  per  acre.    I  prize  it  very  hij 
Very  respectfully, 

V.  D.  Hannj 
Commissioner  op  Agriculture. 

The  samples  were  analyzed  with  the  following  results  : 

Serial  No.  6450,  short,  heavily;  bearded  head. 
Serial  No.  6451,  short  head  without  beard. 
Serial  No.  6452,  short,  rugged,  but  unbearded  head. 
Serial  No.  6453,  long,  unbearded  head. 


Serial  No. 

ATa 

6450. 

6451. 

6468. 

6458. 

Mofsturo 

Per  cent. 

14.55 

3.00 

2.45 

i.ao 

14.85 
&1.45 

Percent. 

12.59 

2.80 

2.25 

1.40 

11.20 

70.36 

Percent. 

14.04 

2.58 

2.00 

1.48 

12.51 

68.89 

Per  cent. 

12.85 

2.81 

2.96 

1.16 

12.84 

60.09 

Pero 

1 

Ash 

Fat     

' 

Fiber  

Albuminoids 

£ 

Carbohydrates  (diflferenoe) ; 

C 

1 

100.00 

100.00 

100.00 

100.00 

Weight  of|100  grains Grams. . 

3.160 

8.860 

3.406 

8.000  1      L 

These  samj)les  show  a  very  high  percentage  of  albnininoids 
6450,  a  rather  low  percentage  in  6451,  and  a  mean  percentage  in  tl 
other  two  samples. 

From  W.  H.  P.  Trudgeon,  Purcell,  Ind.  T.,  a  sample  of  ^ 
which  had  the  following  composition: 

Serial  No.  6385. 

Percent. 

Water 13.27 

Ash 1.88 

Fat 2.81 

Crude  fiber 1.90 

Albuminoids 13. 12 

Carbohydrates  (by  difference) 67. 62 

From  D.  H.  Talbot,  Sioux  City,  Iowa,  a  sample  of  barley,  wMc 
had  the  following  composition: 

Percent 

Vater >, 12.03 

ish .• 2.19 

/at 2.40 

Orude  fiber 1 .58 

vlbuminoids 15. 93 

Carbohydrates  (by  difference) 65. 87 

<i.jixi.  r.  J.  Wranip^'lrtieiei'.  San  Diego.  Cal.,  a  sample  of  w 

u/»l\,   ^\t^  *-»v'->'»>iinuf i«  ,        /•     '        lir      (>^1o"»\n7ig  TCSnltS; 

Per  cent. 

\  11.56 

isl  1.90 

^a.  2.42 

>i  .^  iiu--  1.76 

Jbumin^^-  11. 08 

.     h-       ...ififci-rtniA^^  _    71.33 


'~'<j^l>,-.ljy/- 


REPORT  OF  THE  MICR08C0PIST. 


E:  I  have  the  honor  to  submit  herewith  my  eighteenth  annual 

Tt. 

de  work  of  this  division  for  the  past  year  has  been  largely  in  the 
of  original  investigations  relating  to  the  microscopy  of  food- 
H,  including  tho  condiments  of  commerce.  Micro-photographs 
colored  drawings  with  the  camera  lucida  have  been  made,  which 
resent  the  characteristics  of  certain  pure  food  products  and  of 
adulterants  used  in  them. 

tehas  received  special  attention;  methods  are  pointed  out  which 
w  how  foreign  leaves  may  he  detected  in  a  sample  of  adulterated 
This  paper  is  highly  illustrated  with  micro-photograplfa  and 
)red  drawings  which  accompany  my  report. 

llive  oil  has  also  been  the  subject  of  investigation,  and  in  this  con- 
tion  fully  fifteen  hundred  experiments  have  been  made  relating 
he  color  reactions  of  the  food  and  medicinal  fats  and  oils,  with  a 
w  to  discover  new  and  simple  methods  of  detecting  fraudulent 
.tations.  In  this  line  of  research  I  have  made  several  discoveries 
ich  promise  to  be  of  great  value  in  the  future, 
ie  microscopy  of  various  textile  fibers  has  also  received  considera- 

X 

"HiB  continued  demand  for  my  report  on  the  edible  mushrooms  of 
I  United  States  would  indicate  that  this  subject  is  one  of  consider- 
e  interest  to  the  public,  A  chart  is  in  process  of  preparation 
ich  wUl  show  how  to  discriminate  between  poisonous  and  nutri- 
U  varieties. 

Lbout  one  thousand  letters  have  been  answered  on  various  sub- 
te  pertinent  to  the  work  of  the  division  during  the  year.  Agree- 
y  to  an  ni'h.'r  from  the  Secretary  of  Agriculture  a  special  exhibit 
8  prepared  for  ;he  Paris  Ex])osition,  relating  to  food  adulterations 
1  comprising  certain  instruments  of  precision,  of  my  invention, 
iting  to  and  faoihtating  the  labor  of  the  microscopist,  for  which 
Qver  medal  was  awarded. 
Respectfully  submitted. 

Thomas  Tayloh, 

Microscopist. 
IfSt.  J.  M.  Ru»K, 

C        Secretary  of  Agriculki/re. 
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TEA  AND  ITS  ADTTLTERATIONa 

I 

ORIGINAL    MICROSCOPIC    INVESTIGATIONS, 

Notwithstanding  the  numerous  microscopic  investigations  whi 
have  been  made  during  the  last  twenty  yeai-s,  relating  to  the  ex 
nal  and  internal  structure  of  the  tea  leaf,  with  a  view  of  being  ai 
to  distinguish  it  from  the  leaves  of  other  plants,  there  seems  to 
a  necessity  for  further  investigation  in  this  direction,  judging  fi 
my  recent  observations  in  this  line  of  research. 

In  making  preliminary  examinations  of  tea-leaf  dissections,  1 1 
covered  i)eculiarly  formed,  isolated  cells  (polarizing  bodies)  s 
ingly  having  no  connection  whatever  with  tne  general  cell-stru    \ 
of  the  leaf.     On  looking  up  the  various  writers  on  food  adulte:     ( 
I  found  the  following  notice  of  these  peculiar  cells  termed  'itm 
blasts"  in  Blythe's  Ajaalysis  of  Foods: 

Idioblasts  are  long,  tough,  tenacious,  branched  cells,  which  seem  to  act  as  ] 
or  beams,  keeping  the  two  layers  of  the  leaf  apart;  they  do  not  occur  in  anj' 
leaf  with  which  the  tea-leaf  is  likely  to  be  confused,  so  that  their  presence 
indicate  tea,  their  absence  would  ix)int  to  foreign  leaves.    A  very  convenient i 
of  detecting  ''idioblasts!' is  given  by  Moeller:  Small  fragments  of  the  '.      » 
warmed  in  a  very  strong  solution  of  caustic  potash  and  then  placed  under  uMoJa 
covering  glass  and  pressed  firmly. 

They  must  be  viewed  under  suitable  powers  of  the  microscow 
Botanists  have  given  various  names  to  the  "idioblasts," such 
"scleroblasts,"  **scelerenchyma,"  and  "stone-cells"  (so  called at« 
the  stony  bodies  found  in  the  flesh  and  stalk  of  many  pears  whic 
are  composed  of  them).     Their  function  is  not  positively  knowi 
Du  Bary,  Sachs,  Bessey,  and  otlicrs,  give  full  information  in  the 
respective  botanical  works  regarding  their  presence  in  many  plan 
and  their  supposed  use.     The  general  structure  of  the  tea-leai  pr 
sents  to  the  ordinary  observer  nothing  of  peculiar  importance, 
on  closer  inspection  with  even  the  low  powers  of  the  miscroscop 
experienced  microscopist  will  easily  detect  these  cells,  especially  • 
means  of  polarized  light,  in  the  transverse  and  longitudinal  sect: 
of  the  midrib  of  the  leaf.     They  are  also  found  scattered  in  gi 
numbers,  irregularly,  throughout  the  body  of  the  leaf.     The  stoi 
cells  of  the  Camellia  japonica,  which  belongs  to  the  tea  family,  i 
f er  slightly  from  those  found  in  tlie  leaf  of  the  tea-plant.     The  W 
of  some  species  of  camellia,  of  which  it  is  said  by  Carpenter  the 
are  many,  are  said  to  have  been  used  as  adulterants  of  tea  by  t 
Chinese   merchants  about  twenty  years   ago.     The  leaves  of  t 
species  japonica  are  very  thick  and  fleshy  as  compared  with  the  t< 
.eaf  proper,  and  therefore  may  be  distinguished  from  the  latter. 

The  presence  of  stone-cells  in  the  loaf  of  the  tea-plant,  andth 

-.bsence,  according  to  Blythe,  in  all  other  plant  leaves  not  of  the' 

'  amily  used  as  adulterants  of  tea,  if  correct,  is  an  important  fac 

vO  begin  with.     My  exi)erience,  in  this  respect,  agrees  with  that 

3b  'lift     I  have  examined  the  following  leaves  used  as^adultera 

^     u«x    ^'^4,  willow,  sloe,  beech,  Paraguay  tea,  ash,  black  cur 

^c*xiielii-  japonica,  two  si)ecies  of  hawthorn  (one the  common  Engi 

^awthoiii)  and  raspberry,  but  find  in  thorn  no  trace  of  these  pecu 

-  l«»  except  in  the  case  of  the  camellia,  which  belongs  to  the 

-•••■'y.     1  find,  however,  that  many  of  the  leaves  above  mentio 

■  ■-■Ti  a  class  of  crystals  not  observed  in  the  tea-leaf,  viz,  cryfi 

• -^ate  of  lime,  while  t^*'    villo^'   \nd  others  contain  the  sb 

.    .....   rnr-^ii  -ij.^      •apTiHfifij /    vhir*-    ^.rf»  also  fouud  iu  tho  tea-! 
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a  are  aggregations  of  acicular  or  needle-like  crystaJs  common 
-  plant  leaves  said  to  be  used  in  tea  adulterations.  Blythe 
ded  to  them. 

J  it  is  well  known  that  only  the  small  or  young  tea-leaves  are 
y  employed  in  the  commercial  product,  the  structural  char- 
es of  the  larger  leaves  are  more  easily  differentiated  and  are 
ggcstive  of  what  to  expect  in  the  more  delicate  forma.  Stu- 
.ould  begin  with  the  larger  leaves.  For  these  investigations 
rom  the  living  plant  are  required,  which  I  have  readily  ob- 
.n  all  stages  or  growth,  from  the  propagating  grounds  of  this 
aent. 

mesophyl  or  parenchyma  of  the  tea-leaf  contains  two  kinds 
the  one  being  a  very  regular  single  or  double  row,  filled 
lorophyl,  just  beneath  tlie  upper  epidermal  layer,  whilst  a 

Sarenchyma  containing  large  spaces  occupies  the  I'est  of  the 
:ness."  (Blythe.)  Having  ascertained  the  order  and  form 
irrangoment  in  the  mature  leaf,  the  investigator  proceeds 
i  knowledge  thus  acquired  to  the  more  delicate  tea-leaves  of 
ce.  The  iirst  difticulty  met  with  in  this  experiment  arises 
B  changed  condition  of  the  leaf,  the  result  of  manipulation. 
'  in  its  natural  state  is  iirm  and  without  curl,  while  as  man- 
jd  it  is  dry,  fragile,  and  much  of  it  in  the  form  of  powder, 
pes  moat  favorable  for  examination,  however,  are  those  com- 
olled.  With  a  little  experience  and  patient  perseverance  the 
I  conditions  and  attended  «Uffic\ilties  are  easily  overcome. 
iple  process  of  infusion  will  remove  much  of  the  difficulty, 
e  found  that  many  of  the  rolled  leaves  are  entire;  these  should 
■ated  frrnu  fnignSeiitary  leaves,  but  all  fragment-s  should  be 
sd,  and  it  is  a  good  jilau  to  assort  the  different  forms,  placing 

of  a  similar  kind  by  itself.  Many  of  the  fragments  will  ex- 
!  edges  of  tlie  lejif  mtire.  Secure  a  sufficient  number  of  them 
IS  of  any  suitabli>  oenieiit,  on  slips  of  glass  3  by  1  inch,  and 
i  the  indented  edges  (serrations),  using  low  powers  of  the 
Dpe.  Make  drawings  of  them  and  comjiare  with  the  genuine 
Transverse  and  longitudinal  sections  of  the  leaves  should 
3  and  mounted  in  tli(.'  usual  way  for  observation  and  com- 

under  the  uiicroscoiJC  and  for  purposes  of  photography. 
}  of  the  epidermis  may  lie  easily  removed  by  macerating  or 
;  the  loaf,  and  when  tiikiMi  from  the  green  leaf  are  better  for 
aphy  than  specimens  obtained  from  the  leaf  by  the  use  of 
Is.  In  the  subjoined  i)l.atos  will  be  found  some  of  the  marked 
iristics  of  tht-  tea-leaf  as  well  as  of  leaves  used  as  adulterants 
It  is  hoiK'd  that  by  means  of  ihese  illustrations  those  engaged 
ine  of  woikwiil  be  able  to  ncrjuire  a  better  knowledge  of  the 
.  methods  of  determining  what  is  tea  and  what  are  adultera- 
tea. 

HOW  TO  DKTECT  STOSE-CEI.LS   IN  THE  TEA-LEAF. 

i  tested  Moellei'".s  metliod,  but  find  it  deficient  in  one  partieu- 
)  says  :  "  Treat  tin,'  leaves  with  a  warm  and  strong  solution 
io  potash  and  monnt  with  a  thin  covering  glass  and  jn-ess 
The  student  will  expei'icnce  great  difficulty  in  discovering 
tte  by  this  method.  Modify  the  method  as  follows:  Bofl 
or  other  suspected  leaves  in  a  solution  of  strong  caustic  pot- 
)da  for  three  minutes,  allow  the  solution  to  cool,  remove  a 
3  80 18 
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leaf  or  portion  of  loaf,  as  the  case  may  be,  hj  means  of  fol 
placing  tho  specimen  on  a  slip  of  glass  3  by  1  inch  with  a  Becon 
»slip  of  glass  of  thp  f^me  dimousions  over  and  in  contact  with  t 
xiYi^t  slip,  tims  coveimjt^  tlio  spocimon ;  press  firmly,  using  slight fm 
lion,  so  that  tho  Icftf  will  appear  a.s  a  more  stain  between  the  gli 
slii)S.     Thiri  metliod,  while  it  disintogi'ates  the  c^^U  tissue,  doesm 
impair  the  outliiio  of  tho  stono-colls,  of  which  mimcrous  gronpii 
:iiay  bo  obsiTve-l.     Lcfif  hairs  are  frequently  dislinctivo,  and  not  d 
ing  injured  by  tlie  can.<tic  potash  solution,  aro  often  observed  ; 
grVat  prof  u:5it.)n,  indicating  r.omotimes  tho  Hpecios  of  plant  to  wm< 
:.ho  loiif  bolc^Tigs.  and  thus  a^^$isting  in  some  cases  in  distinguishii 
<  ea-li'Mvcs  l'iv»m  l^lifise  leaves  tlslmI  as  adulterants.     In  order  to  becoi 


:uig  onoii  sea  wiui  tne  many 
under  b;,th  high  and  low  powers  of  tiio  microscope,  notinp^  not  on 
rhe  ci?ll  forms  but  a]:^o  tho  relative  si^a^  of  the  cells.  This  will 
found  particularly  valuable  in  making  examinations  of  what  is  sc 
for  toti-dust,  which  may  contain  vrry  little  tea  and  consist  mosi 
of  ras])b:»rry  knaves  oi*  other  worthk-.vs  substance  purposely  rednc 
to  a  jJno  p':rvs'der  1«  make  detection  diliicult.  But  when  it  Is  consi 
cred  that  a  j^arlk^Ie  ^  this  tea-dust,  so  called,  mojisuring  only  t 
«.>ne-]iuni'rodtli  of  a.u  inch  in  diamet-c.T,  if  magnified  three  hundr 
time^  will  appear  und(^^  tho  micro5^coi)e  3  inches  in  diameter,  it  "w 
be  H(\'.n  that  tho  t'oll-.^imcture  may  bo  ea^^ily  observed  and  its  chi 
iicWv  iH^.'ortaiiJt<l. 

Tho  early  in v(!^tl gators  of  adulterated  food  suiDplies  have  enum< 
atod  may  s;ibst<iiu.i:'.s  found  in  t(.»a,  but  it  is  acknowledgod  that  ma 
adulionmls  foi'inerly  used  are  now  discarded.  Tho  truth  is,  tl 
many  of  tlio  udull^riauts  were  fc:o  easily  detected  and  punishment 
■iho  r^Jl'iMidor  so  cr^rtaiuly  followed  that  the  mixer  was  forced  eitl 
to  abandon  the  ])raolico  or  so  to  modify  it  by  the  use  of  harmlf 
i>ubst..auc(*j!i  that  tJUo  ^uc-stion  n<:)w  is  resolved  simjdy  into  that  oft 
5'oni^idoi'aiii'U  C)f  I'ultiiive  coHt.  That  is  to  say,  the  principal  questi 
which  iiaterests  tho  consumer,  and  ospociallv  the  poorer  classes,  i 
iatos  to  economy  and  not  to  the  poi*sonous  character  of  tho  adult-^ 
ant-  If  a  person  pay  ^1  for  a  pound  of  so-called  tea  containing  hi 
a  pound  oi  black  curraut  leavos  costing  only  2  cents,  it  is  ovide 
that  the  ])urchft:-'<.u*httrt  paid  for  half  a  i)ound  of  toa  nearly  $1.    T 


iho  leas  shiT»]xr.l  from  .]:i'>an  to  the  UnitcHi  States  are  now  artificial 

c^)lorrd.     lM»ruu-:-ly  tins  was  not  tho  case.     In  tln^  early  years  oft 

.n^dr-,  SUV  from  \6\*'J  i-o  IKDO.  the  manipulation  rjf  Japan  teas  by  t 

ojcjMi:-:-!- v.-as  c'lTifiTK.d  ton  simph'  roliring,  wliich  wjis  necessaiy 

•  '!■  '.•'V  i:»  rwro  Iho^^'af  '•■^idicii.Miily  t;»  fiKiblo  it  to  endure  transport 

■"::>n  thri-ii:?]i  HicMvopics  and  U)  r-'laiii  its  qualitios  while  in  sto: 

Til  is  {»?'or«  »:,  aloiio  r.  .[uirod  lari;-.*  c.sjahlishmonts  and  a  consideral 

•»]ani,  a,s  mj.'II  .".s  i:n^M.rl<'inl  oullays  for  labor  and  fu(d.     But  the  1( 

»'.-.';-:  iniijn.vi.'d  1  y  th'.»  o\-pondilnro,  and  .Japan,  teas  were  thou  shipp 

Ml  !ln'i?'  ni'V'iial  ''onfulion  and  h<">7H'stly  oa.llod  *' uncoloi'ed.*'     Adc 

■s;'(),  liov.'^'.  cr.  ('.''ns  Ulnars  l.'Ogan  io  call  for  higher  color  than  a 

latu.'al  pr  yf*:--^  \vor»ld  furni^li,  and  although  this  demand  was  lo 

Y'-i.-*'*d  hy  t lio  Fiiipnors  in  J.^p^Mi.  and  at  some  loss  to  tliemselv 

yi.*l  uJiijaatoiy  it  provailod,  luvl  foj'  some  yi'ars  past  artificial  ooL 

uir  has  "''^»on  tho  rule,  so  that  Japan  teas,  'which  are  BLaturaUy  ^^ 
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Plate  !• 

Fig.  1  represents  the  epidermal  layer  of  the  lower  surface  of  the  tea-leaf 
ing  the  **  breathing  pores*'  or  stomata  in  the  intercellular  spaceB.     The  gr 
tion  represents  the  palisade  cells  cliargcd  with  chlorophyl. 

Fig.  3.  Loose  cells  containing  clilorophyl.  (A)  A  stone-cell  or  Idioblast  ai 
by  polarized  light,  imder  high  powers  of  the  microscope;  found  in  the  fleshi 
of  the  leaf. 


Pl^te  2. 

Fig.  8  represents  the  internal  structure  of  a  portion  of  the  loAf  showfaig  s 
cells,  loose  cells,  vascular  Imndlos,  rai)liiv.les,  and  oil  globules,  under  polarized  1 

Fig.  4.  The  epidermal  layer,  upper  surface  of  the  tea-leaf,  in  which  I  hav 
observed  stomata. 

PliATK  3. 

Five  stone-cells,  as  seen  by  polarized  llglit  in  a  longitudinal  section  of  the  m 
of  a  tea-leaf.  This  section  was  only  one-quartor  of  an  inch  in  len^^h,  in  whic 
these  cells  were  observed.  The  stone-colls  of  the  tea-leaf  generally  avera«T  o 
one-hundredth  of  an  inch  in  length  and  are  polarizing  bodies.  If  subjected  t 
action  of  caustic  potash  their  polarizing  proiXTty  is  greatly  impaii*eiL 


Plate  4. 

Fio.  5  roproponts  a  cross-section  of  a  loaf  of  Camellia  jai)onica  sliowin*^  tlie 
tion  of  the  stoue-collrt  witiiin  it.  *^ 

Fig.  0.  8tone-<*ells  in  a  cross-soction  of  a  tea-loaf. 

Fio.  7.  The  epidermal  layer  of  the  lower  surface  of  a  leaf  of  Camellia  iapo 
showing  stomata  in  the  inter-cellular  spaces.  ' 


Plate  5. 

Fig.  8.  The  true  tea-leaf,  sliowinfi:  its  oljaractori-stic  venations. 

Fig.  9.  Leaves  of  the  black  currant,  said  to  be  used  as  an  aduiterant  of  tea. 


PLxVTE  6. 

Outline  sketche?  of  some  of  the  leaves  said  to  be  used  as  adulterants  of  tea. 
the  natural  conditi(m  these  knaves  vary  vt'iy  much  in  depth  of  color.  The 
and  Paraguay  tea-leaves  are  dark  green,  the  beocli-leaf  is  lij^^lit  yellowisli-'n 
By  curing  anS  infusion  these  leaves  are  changed  to  a  dark  greenish-brown  hue. 


Plates  7  and  8 


rasi>berrv  are  said  to  be  used  in  this  country  in  large  quantities  in  the  adulten 
of  tea.    ^'his  will  be  inve^jtigated. 


BEPOUT  OV  THE  MICHOfiCOI'IST.  J! 

OLIVE  OIL.  LABD,  AND   THEIR  ADULTEHANTS, 
ORiaiKAL  ZHVESTIGATIONB  RELATING  TO   COLOR  REACTIONS. 

Of  late  years  the  demand  for  olive  oil  as  an  article  of  food  aiid  for 
other  purposea'  has  greatly  increased.  This  increased  demand  and 
the  liigh  price  of  tne  pure  oil  have  led  to  a  very  extensive  and 
fraudulent  practice  of  adulterating  it  largely  with  seed  oils.  The 
olive  gro'wers  of  this  country  and  of  Europe  eay  that  no  reliance  can 
lie  placed  upon  the  so-called  olive  oils  of  commerce,  unlesa  the  Luyer 
procures  them  directly  from  the  grower,  and  they  atiirm  that  many 
samples  of  so-called  olive  oil  conyist  mostly  of  cotton-soc-d  oil,  -w-bich 
in  Italy  is  poured  over  the  olives  in  the  crusher  to  thoroughly  mix 
the  two  oils.  Verv  little  pure  oil,  it  is  said,  is  obtainable  even  iu 
Italy,  Southern  iVance  has  of  late  years  suffered  seriously  from 
the  artificial  fabrication  of  this,  one  ot  her  chief  pi-oducts;  and  the 
dilution  of  the  olive  oils  of  Nice  and  Provence  with  various  seed 
oils  has  reduced  their  market  value,  according  to  the  consular  reports, 
below  the  point  of  profitable  culture. 

It  is  e\daeiit  from  the  foregoing  that  the  olive-oil  industry  of  this 
oountrv,  if  not  protected  by  stringent  laws,  will  sulEor  in  liKe  man- 
ner, ^hia  Department  has  lately  been  informed,  by  one  of  the 
'  leading  olive  cultivators  of  California,  that  although  the  olive  oil 
of  the  United  States  is  sold  to  dealers  in  its  original  purity,  they 
.  mix 'with  it  cotton-seed  oil,  chiefly,  but  that  they  also  use  for  this 
purpose  various  other  seed  oils,  such  as  oil  of  sesame,  walnut,  sun- 
nower-seed,  yoppy-seed,  peanut,  and  even  lard  oil. 

Fj3^-  the  piiriKJSe  of  discovering  new  and  useful  tests  for  the  adul- 
terants of  food  fats  and  oils,  I  have  made,  during  tlie  past  ytar, 
about  fifteen  hundred  experiments^  resulting  in  the  use  of  the  fol- 
lowing named  chemicals  and  chemical  combinations  as  tests  for  the 
above  mentioned  adulterants: 

Test  A.  65  parts  sidphuric  acid,  chemically  pure,  combined  with 
45  pai-ta  distilled  water,  by  measure.  Speeitic  gravity  of  the  mixture 
1.575.     Temp.  71=.U  Fah.,  U"  C. 

Test  B,  55  parts  snlphnric  acid,  chemically  pure,  combined  with 
80  parts  distilled  water,  by  measure.  Si>ecilic  gravity  l.C4iS.  Tenn). 
71".CFah.,  -il^C. 

Test  C  nitric  acid,  chemically  pure.     Specific  gravity  l.i'^. 
Teat  D,  a  solution  of  nitrate  of  silver  in  distilled  water  in  the  pro- 
'.ions  of  an  ounce  of  nitrate  of  silver,  in  crystals,  to  an  ounce  of 
"lied  water. 
the  application  of  these  tests  to  oils  of  any  descrii)tion  I  pro- 
as folIoTs:  Into  a  test-tube  I  iirst  pour  oil  to  the  depth  of  about 
and  then  an  equal  quantity  of  (he  acid  sohition.     The  tube 
corkud,  violently  shaken,  and  after  removal  of  the  cork  is 
<a  its  rack.    Changes  in  color  should  bo  noted  at  once.    For 
purpose  I  prepare  drawings  of  test -tubes  on  card-board  in  ad- 
and  co]>y  the  color  reactions  carefully  as  they  progressively 
.     The  test-tubes  for  these  experiments  should  hi;  at  least  7 
long  by  five-eighths  of  an  inch  in  diameter.     This  is  especially 

lie  in  the  use  of  the  nitric  acid  test,  as  the  seed  oils  and  lard 

Idecompote  ra])idly  at  about  7S°.8  Fah,,  and  will  froth  over  even 
I  lower  temperature,  liberating  the  nitrons  acid.    Tlie  tt^st-tnbes 
Id  be  placed  in  suitable  racks. 

J  student  will  observe  that  iu  experiments  with  test  B  a  deeper 
|io  produced  than  in  experimeuts  with  test  A.    With  test  C  the 
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color  n*actioi!S  .01  cv{jli:ti(in  of  "Hk*  ^nitrous  fiinies  are  very  Intel 

ing,  llio  c'c.7ilTa>^t  l>'iMT."ii  1li(i:-v?  (.;f  ihii  tmo  olive  oils  and  Q 
of  Ian  I  oi!  .A\<\  lI'.'  f-L-..d  (Mi-  ^-i-uv  inrc  forcibly  tho  «cvo.itcr  attrad 
oi' the  lijtft-r  r*.!'  nxyt.^-ii.  Tho  ox'oiulion  oi  t]io  iiifrons  acidtii 
l)"Iaf'o  slovrly  rt  a  tt.^i]»'"!'a1m  -  c.-i  71  .()  Fals.  (^^J'  C.)  in  1:heoaj?eof 
&f..'!-'l  oii^?  a!'-.i  lavd  oil;  '.»r:1  if  ih-.-  n>ixfir/ois  oxpoF;^:-d  to  the  direct  r 
of  the  f:ni  1'*jv  a  Ww  seccnirls.  liir.'  liberation  oi'  thi-s  acid  is  greatly 
coloraloii,  "ili^Tiiu'u  Tiot  in  tli<»  s-.-frri*'  (ior^^rco  wit]!  p£»oli  variety  of 
]ii  \h()  cascj  Oi'  tIio  rni.'  oJivH  «:]!s,  "!];•.'  ovohiii(>n  ot  nitrous  acid  is  v 
ft-'l'Av.  lluMi'  ft.  <'r.rJ^;M'^i^ii■l^  t';(>u.i;'li  r.nt  "iriiiforni  in  its  j^rojf^ivss  for 
varivtir^s,  ahvays  lakim:  vlii*".-  iar  •;  ss  Tanidiy  tlian  tJint  of  the  ot 
oils  warn rd,  Avliirli  i^- an  iiiiTJoi'ianl.  fart.  The  s-'eod  oils  in  all  ct 
arc  whoMy  c'rvt-'P'^  :  from  tlipir  l^■^t■-lul)("^<  in  lliolVrrni  of  bubb 
Cjiarr-*t'd  v/i(li  I  l.c  runirs  i. !.*  i? ■•■  i.itn )Vi- rcifl,  T\-jnlo thnolivo oils,  if  pt 
will  nuiTiilV-i.  Milt  liMli'CJi;:iiiv<'''nd'  viho  sanioteniporatiiro.  In  us 
(lie  nitric  ;ic:.']  I'-^i  un  onimorcial  olivv  oils  (so  called)  somo  prec 
tion  is  nccos^rjry  in  wa:  ;n  v/m-hi-r  or  in  aii  apartment  in  "vrliich 
tein])CTatri:'«.'  i.s  r-l..  v.*  ;-2'J^;.Ij..  r^-,  if  tli(»  niive  oil  is  adultera 
lartccly  v/il!i  c«^.Itui!.->oc'(i  ')iL  an  o.Tnlo.s:<.»n  i.s  liable  to  occur  on  sh 
ing  tli(»  i;^j-.t-lnl>t\  u\vi:i--  to  tl^f*  7'a]?i(i  evolution  of  the  nitrous  acid 
the  action  of  the  nil T-lr  ;tci(t  en  thi.-  coUon-sr.'C'd  oil.  Such  an  explos 
actually  occurred  in  tin ^  c'.>ur^;e  of  my  own  oxporiiuonts  at  a  t( 
peratui"  «>!.'  j.boni  ''I    FaJi. 

It  will  lie  Si  f'ii  in  till.-. -I'  rx])erLnii-nts  that,  under  the  Influence 
each  re-a;i;ent.  tvv-oor  mere  'li-tin.ct  layer.>arej)roduced  in  thesamf 
in  the  t  st-iif:'  ■■•.  j'iie  Ji.v.i-.i  jayi-r  consists  mostly  of  tlie  test-a 
and  v.'aVer.  wh'rii  i-^  ^r-n.'iHiiy  iin.'^'iHl  accordin/^- to  the  color  roacti( 
f.)f  the  cil  or  ::i!  i: •■:':!.  The  liu^t  ::(-.is«ie>cribed  liavo  l1]c"*  advantage 
en;d.»Iimr  the  n]  si-rv-  r  lo  vi'/v;  s<'v«ral  chantn.-s  o{  colnr  in  {]iq  oou 
uf  onean'-  M'?sa:..e  e\]^-.  riiiice:.  Tlie  r-nccess  of  tlio  oxperime 
dc]n-i:ds  v.!'.i!  y  iM>)ii  \\\t'  sir'"'.;.;!  Ii  and  pnrily  of  the  clienncals  us 
li:  tiSi'n.;-  mm  vi'.l  vrric-Ues  «)f  iriiif  olivt.'  cdl  ^vith  concon(rcite<i  nit 
acid  til"  .-'iir:';.' i:y  (.)f  lli''  CMJor  N.-i'-fion?'  of  all  tlio  samples  is 
niai'J:ril;b.'.  l.v.vl  (,11  (wliich  reunir-'.;  i'uT't ht-r  invystigalion)"!!^*  sinii 
to  olive  t.'il  in  i-.s  color  nricticiis  nii<!er  this  test,  even  to  tlio  hands 
irrcen  and  ye]l,.)W  n-s"  in<c  on  ii:--  acid  in  ilie  test -tube.  (See  Plate 
Fig.  ].  si"-'i'»;L  fl.)  \['  the  oil  oj"  sesame  is  present  in  olivo  oil  it  m 
he  d.r. •.•«■•;. •<!.  i.y  cither  trst  A  or  .!>.  By  tile  former  as  small  an  amoi 
1)1'  the  ;id^';'c'a-^.(  ;;s  r)].:-Tcent.  may  l;e  jjerccived.  By  test  B  a  "W 
dt.'lin'  d  viulei  ii!:;,^.j  js  'di'»v/ii.  in  thv.*  h^wer  layer  in  t!ie  test  tube,  a 
a  dail:  h.-md,  chavacierist ic  <1'  tlu'  (.'i^  of  sesame,  is  observed  abr 
this,  i'.bon.  ]nid\vay  (.)f  the  tuhe.  Tlie  c<dor  reactions  of  the  oil 
sesame,  treate.l  vriih  t'.st  A,  a.re  dinJer-.-nt  from  its  color  reactions  i 
uer  tes^  B.  (Sei:;  Phitr^  -!,  FiL;«.  ;i  ;uid  4.)*  Pnre  raw  ]ins(»od  oil  iui< 
(est  A  yields  a  mos!.  heantiful  :j:reen  color  and  is  <.)pa(]ue,  without  1 
dark  dividin.u' h-  :id  o'^s  T'V"d  when,  tliis  test  is  a])plied  to  the  oil 
.sesame.  In  ■  he  l.-ii  'er  i';\<i'  I  he  v>'i<Uh  <A'  the  dark  band  is  i)roportio: 
to  tlie  amount  oi"  'd:f>  "il  o(  sesa.n:-.'  used. 

*In  FI;r-.  5  rnid  0  c  f  H'is  ]>.';!!<•  1  h.'O'-."'  <1f  |'nvtc»l  fn^in  1113'  usual  niolhod  of  nib 
ih(.'  '.(-l-aci'l  ;i:hi  tl'<'  oii  cr  «;ii'^Iy  fli.'ini!:.^  tl-c  tii]>r«.  in  (^nlor  to  ri*=c^rtain  whel 


til  thn  «liiy  fjllowin^— i^lwAvin;::  tliatoil  of  Kc-r.mo  wl'n  n  combined  with  anvoill 
bo  quickly  dc^tci  uj  l.-y  IJitj  usi.?  ul  tlie  fc^trongcr  acid-test  B. 


PLATES   REPRESENTIXti    O 
Plate  1. 


BABMaaar* 


-JW-! 


J.  6,  and  f  represent  the  proirruEidve  c(i!nr  rractionii  of  i>eri']i  vari"ti«-s  at 

ireolivonil.  The  first  bLv  3ami>1esw(;ivr(>[-('ivcilfro!iit)ii'QiiiinO;ivi<Fiii-iii.tJantii 
lara.  C:^!.:  the  seveuthKamiile  n-ns  from  the liijdu  ('nrm,  ItivLT^iiJi',  Cnl.  T)ii>suiii- 
M  war*  L-ibclcd.  raepectivelr,  (.^oreg^iiilo,  Kazito,  UJMitjnXu.  i,  3I;ir.iioli>,  UiHsioii 
o.  3,  Vinin  oil.  Miwion  No.  3  (from  ulivcd  grown  in  tJu-  I'jitL'ricr  vjUov,  lii-avv  miil, 
•es  irrijcated),  and  ore  shown  in  tiiiu  order  in  tlio  Uxt-iuU-s  niiiiilti'ml  friim  left 
irisbt.  Suliiiiuriu  acid  (KjptA*)iii  utifd.  Swiiyn  f/,  Ba:ui<  iJiU".  rcjirisstnitM  llifl 
Aoi'  reaetioiifi  o(  a  uiixturo  of  (roltl'U-«l^>lIuil  luid  Iuiokti  uuru  Junl,  i.'(iiiibiii>il  wiih 
mzina  in  wiiinl  proijortioaa.  Kwlioa  c  rejirtutiila  tlie  ((ilor  m<A-li<ui3  of  jmrc  lanl 
liBolved  ill  b?nzin«  in  thu  pro{ic>r[ions  of  umi  of  uitltcil  I:ird  to  Uvn  of  U-uxino  I>y 
iBHSur*.  la  thu)  ?x!Kriiuuat  u  doluUon  of  uilralo  of  Kilver  (t>'"t  Df  i  v  wih\.  Tho 
enzine  is  used  iii  Luth  uuxtnifH  in  sxt  the  lard  into  a  luiiititv  Miiif  it  divi.iiun  and 
How  thtf  nitrate  fri«o  atftms.  Tlit'CoIor  rwctions  in  this  c-an"  iiri'  iis  olj-vrvwl  twi  nty- 
niT  hourri  ufter  the  tust  w/u  apiiUi-J.  It  will  be  oli:ii.<rvi.'iI  ili:it  tin'  IuUm  cii-ituiuinf; 
t»»conon-ii.'tMjijilsliir,i-a  y.'lliiw  color,  wliich  ri.'iT.-rii-iits  lliccurou-iiUfKl  oil.  v,-liil<N 
Aurs  7.  s«;tion  i",  pure  Iiinl,  shown  no  appeai-iince  of  ynUcuv.  Tiiu  iiri'iHinii.n  .it 
octon-Beed  oil  used  in  the  first  nix  t  ubc'i  is  oac-lialf ,  oiio-thlrd ,  oiii'-f  otirtli.  (niC'-»Vhlh, 
ne-ftixttHjiitli.  and  five  droiJH,  respw-'tively.  Thin  soctioa  iUastrai**!  a  luutJiod  of  d<y 
Boting  cotlou-scxd  oil  in  lud* 

Plate  3. 

Sectionfl  i.  b,  c,  and  d  reprownt  the  pi-ojfreasivo  polor  rpactinna  of  sovpn  varicliM 
jCpure  CjiIif'Wniaoilw'oil.  Tlu-  nitric  acul  ti'st  (C-t)  is  nsi-d  Jicrc.  Her.-  aa  in  my 
Mher  plati^  ih^  teats  tuiioa  lire  rlajinwl  in  spctiuna  for  tin'  sake  of  eouTtfitifuuc,  tlio 
fieurua  d«iotiiig  thi>  rcsiitctivii  oils  U'iii^  th«  game  in  each  Goi-liiL<n. 

tla.  ).  Corf^'giolo. 

FiO.  S.  RaMO. 

PlQ.  3.  llLssion  No.  1. 

Fia.  4.  Marajolo. 

Fio.  ."i,  Miadion  No.  i  (onothiT  variptvi. 

FlO.  (5.  V..'rgir.e  Ol.o.  (TJii'  iirst  riiimins  nut  of  the  oil  u«.hr  wi^jkIi  of  tin-  ■  ■  lu-ug, 
Mle"  <T  farkii  wiiliout  nii'diLiiLii-al  iir'''suro.) 

PlO.  ".  ili-sion  Nn.  3. 

Section  rf  ri'prtsciiis  not  only  thiv  advancixi  color  ri'aetioiis  iiui  iho  rroi;ri-s.i  of  tho 
flOs  ia  dMXHnimsitiuik 


V  protiroii.^ 


'.  1.  Pure  )ard  oil,  which  exhihit.^  under  this  tu^^t  ( 
«  olive  oil.    (6t-e  jilato  3.) 
2.  Pure  cotti:a-Etud  oJL 
I.  B.  Peanut  oil. 
\.  4i  I'oppr-seeJ  oil. 
LB.  Oil  of  ceeaUKi. 

S  to  13,  inclusivn.  pur<>  raw  linscccl  oil. 

e  above  oi]3  0xiili»>  ipiii-kl.T  ni  a  I^inivratiirc  < 

fe  insUntly  daomjuiw.    .\ny  i   inhination  of  t! 

this  test  caost-s  a  rapid  •'r'niiini-itiotiovcu  iit  a 

tttqy  •ophietcatinn  of  th"  iniw  olivo  i>il  wiih  i 

Plate  4. 


iilor  ivacriiiii."  ^i 


0119  a.  b.  c,  and  d  Tcprc:-'i'nt  the  pr'inve-:! 

vf  dlnr  rcaclinns  of.  prin.-i[i!illv. 

Mamc.     This  oil  L:  more  ivijjily  di-iii'ti.d  th 

au:myorih..|...?doLi.u^dUdn 

Ut  of  "li^e  oil. 

1.  Oil  of  seti!i.'ii-?  with  an  equal  poitir.u  ..f 
T-impcriant'.on(.tuth.-<][ir.'ri-r..vi;iciior 
'id  the  acid  lued  in  this  t'^t. 

imiv  (iliTC  oil.  u:;.l..!-  I.  «;  !(.'     It 

j.jT.lu.-.'il  ;i.-ct-nli.!^  m  till'  i'[M.d!ic 

iift,  dUmh^lly  pnra;  qiccUo  eraTitr  I.OIS,  icmpei^Utve  TI'.4  Fob.,  £)•  a 
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Fia.  2,  Oil  of  sesame  with  an  emial  portion  of  pure  olive  oil  under  test  A.* 
Fig.  3.  Oil  of  sesame  under  test  JB,  tlie  oil  and  tne  re-agent  being  in  equal  propor- 

tioiifl. 

Fio.  4.  Oil  of  sesame  under  tost  A,  in  equal  proportions. 

Fi(4.  5.  Oil  of  seFanie  and  cotton-soed  oil  in  equal  proportions  under  test  B. 

Fio.  0.  Ten  per  cent,  of  tlio  oil  of  sesame,  with  olive  and  cotton-seed  oils  in  e^iual 
proportions,  under  test  A.  In  Figs.  5  and  6  tlie  contents  of  the  tubes  were  not  inti- 
mately mixed  by  aKitntinp:  tliem  until  twenty-four  hours  after  tho  tubes  were  filled. 
The  contents  of  Fi^jj.  5,  section  fi,iinlieated  the  presence  of  the  oil  of  sesame  alnu:5t 
immediately  l>y  the  darlv  m-'Mrid  tint  frin/Lcing  the  oil  as  it  rested  on  the  acid.  The 
contents  of  Fig.  6,  si\i»ie  siHrtion,  but  faintly  exhibited  the  purijlish  color  on  x\w  day 
following.  On  agitating  tht-  contents  of  tubes  5  and  6,  the  color  reactions  as  repre- 
sented in  sections  6,  c,  and  d  were  ol)served  i)rogressively. 

Plate  5. 

Sections  n,h,c,  and  d  represent  the  progressive  color  reactions  of  pure  lard  an-i 
mixtures  of  pure  lard  with  cotton-.see<l  oil  under  the  sulphuric  acid  test  A.f  using 
equal  ix)rtions  of  benzine  in  each  case  as  a  solvent  of  the  lard. 

Fio.  1.  Pure  lard. 

Fio.  2.  Pure  lard  and  cotton-seed  oil  in  equal  parts. 

The  test  tubes  in  sections  c  and  rf,  Figs.  1  and  2  resi)ectively,  represent  the  appear- 
anco  of  the  color  reatrtions  after  a  lapse  of  seventy-two  hours. 

*  nilutft  milphurii;  acid,  (rhcmi'-nlly  piiiv:  sr)^eifl(;  gravity  1.575,  temperature  71*».C  Fah.,  22'  C. 

All  proportidUH  in  tht»s;'  rxiuTiiiv'-ntsnot  oth«»nvise  exwreKsod  are  by  measure. 

tl^ilute  sulphuric  acid,  chemically  pure;  si>ocilic  gravity  1.575,  temperature  Tl'^.C  Fob.,  32"  C. 
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REPORT  OP  THE  STATISTICIAN. 


Sir  :  I  have  the  honor  to  submit  my  twenty-firat  annual  report 
ta  Statistician  of  the  Department  of  Agriculture. 

While  the  especial  province  of  the  Statistical  Bureau  ia  the  United 
Bt&tesof  America,  its  field  is  really  the  world.     Several  of  the  prod- 
ucts of  American  agriculture  find  eo  large  a  sale  in  other  countries 
tiiat  their  value  here  is  affected  if  not  controlled  by  foreign  prices. 
This  fact  renders  necessary  a  knowledge  of  the  probable  production 
of  ail  countries  contributing  to  the  world's  supply  of  such  products. 
Further,  the  tendency  to  overproduction  of  staples,  from  a  large  an- 
nual increase  of  farm  laborers  and  improved  cultivation,  requires 
the  fullest  and  promptest  information  concerning  new  fruits,  fibers, 
or  products  of  economic  plants,  for  which  a  profitable  place  may 
be  found  in  some  soil  at  some  elevation  between  the  frozen  and 
the  torrid  zones  of  the  continental  areas  of  the  United  States,     The 
hnportatiou  of  the  products  of    agriculture  and  industry  which 
could  be  produced  by  domestic  labor  now  only  partially  employed 
bapromment  cause  of  the  agricultural  depression  of  which  there 
i«  so  much  complaint  in  the  more  exclusively  agricultural  districts 
of  the  country,  and  a  remedy  must  come  from  practical  appreciation 
jrf  the  statistics  which  show  where  new  values  can  be  created  by 
abor  and  old  drains  of  national  wealth  to  foreign  landa  may  be 
doeed  up.     There  is  reason,  therefore,  even  urgent  necessity,  for 
international  as  well  as  national  statistics  in  the  service  of  this  branch 
ottheDepartment.V   A  system  of  statistical  investigation  for  Europe 
"*8  been  inaugurated,  in  charge  of  which  is  an  agent  in  London, 
■io  ia  deputy  consul-general,  having  the  co-operation  of  officials  in 
"■e  foreign  service  of  the  United  States  and  of  commercial  author- 
Kies  of  Europe.' 

"I  national  statistics  there  is  the  co-ordination  of  results  of  other 
••ganized  agencies,  as  the  national  census,  returns  of  assessors,  con- 
^*ions  of  State  boards  and  departments  of  agriculture,  records  of 
■  ?*^6  organizations,  and  other  current  official  statistics,  in  addition 
■otho original  work  of  statistical  investigation  carried  on  by  this 
■tach  of  the  Department  service.  This  service  runs  in  various  lines 
"W  makes  researches  concerning  the  changes  of  production,  the 
•wirseof  distribution,  tliocostof  transportation,  the  rate  of  consump- 
soa,  and  the  range  of  prices. 

;  A  branch  of  this  service  which  has  attracted  much  attention  is 
(Unreporting,  or  indicating  in  advance  of  harvest  the  approximate 
4nK0me,  It  is  well  to  have  records  of  production  for  comparison 
tod  tnalysis  for  many  practical  purposes;  buythe  vital  want  of  to- 
±a  80 14  201 
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day  is  a  clear  and  searching  glance  into  thefuture,  a  forecast  of  crop 
results  which  shall  fairly  indicate  them  in  advance.  This  nmstbea 
matter  of  estimate,  the  truth  and  utility  of  which  depends  on  tho^ 
ougli  observation  and  reliable  judgment  in  the  reporter,  and  critical 
acumen  and  mathematical  skill  in  tho  consolidation.  A  board  of 
observers  in  each  county,  about  twelve  thousand  in  all,  make  the 
county  comparisons  and  estimates.  A  list  of  much  more  than  one 
hundred  thousand  individual  farmers  is  drawn  upon  for  specific 
information,  and  especially  for  areas  and  products  of  their  princi- 
pal croi^s  in  comparison  with  such  data  for  the  previous  year,  to 
test  the  rate  of  yield,  as  well  as  to  show  the  changes  in  distribution 
of  crops.  \ 

The  benefit  to  farmers  resulting  from  the  publicity  of  crop  reports 
is  measured  in  millions  of  dollars.  It  is  now  imi)ossible  for  specula- 
tors to  misrepresent  successfully  the  crop  situation  to  depress  tem- 
porarily the  prices  until  they  can  obtain  possession  of  large  frag- 
ments of  salable  crops. /The  crop  report  is  a  regulator  of  the  market, 
which  reduces  to  a  minimum  tho  effect  of  exaggerations  put  forth 
to  cause  wide  fluctuations  in  market  prices.  A  Iniowled^  of  crop 
conditions,  to  bo  of  any  use  to  the  farmer,  must  have  the  widest  put 
licitv  in  the  marts  of  trade  as  well  as  on  the  farms.  It  ccmnot  annul 
the  law  of  supply  and  demand,  but  it  can  largely  control  the  tempo- 
rary fixing  of  i>rices  in  violation  of  that  law.\ 

Another  lino  of  practical  statistics  intended  to  aid  the  farmer  in 
marketing  his  products  to  the  best  advantage  is  the  collection  of  data 
relating  to  the  cost  of  transportation  of  fann  products  by  land  or 
water.  The  freight  tariffs  of  the  main  lines  of  railroads  are  pub- 
lished monthly,  and  changes  are  noted  as  theyoccur,  for  the  proaucts 
of  agriculture  which  seek  distant  markets.  While  the  current  trans- 
portation rates,  tho  nominal  rates  at  least,  are  thus  made  known  to 
producers,  the  service  labors  under  the  disability  of  being  unable  to 
give  the  reductions,  abatements,  the  special  rates  made  to  favored 
individuals,  which  modify  actually  the  nominal  rate  and  reduce  the 
average  cost  of  transportation  to  the  injury  of  the  great  mass  of  fo^ 
warders.  Yet  the  information  is  valuable,  affording  means  of  com- 
parison of  the  cost  by  different  lines  to  prominent  centers  of  distribu- 
tion and  to  the  seaboard,  at  least  approximately.  The  most  remark- 
able fact  in  connection  with  transportation  facilities  is  the  reduction 
in  the  rates  during  the  past  twenty  years,  as  the  result  of  the  increase 
of  railway  construction  and  consequent  competition,  even  more  than 
tho  effect  of  regulative  or  restrictive  legislation.  It  is  probable  that 
few  foresaw  the  extent  and  raj^idity  of  the  reduction  of  the  cofift  of 
'vansportation,  which  has  so  inucli  benefited  western  farmers  and 
•t  tho  same  time  forced  an  injurious  comjjetition  upon  Eastern  agn- 

alturists,  and  compelled  a  redistribution  of  production  in  Eastern 

M.^^RTINT  CROP  PRODUCTION. 
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L^.  1  ■  •  'Jiiic  aiiaral  production  is  found  in  the  meteo^ 
nvf^y  of  tne  giuv>xu^  season,  which  ii^  portions  of  the  counttj 
" 'eludes  the  twelve  months  of  the  yoar.\  The  liability  to  serious 
■  .jury  from  irro^jfularrain-fall  or  absence  of  precipitation  for  aeon 
siderp^^*'  r-'^^io/  q  always  «^"  'element  of  uncertainty.  Drought  lE 
i.i-i.a      >  ov     •  a1  '. .-    ..,,.'  Ml e  primitive  culture  characteiW 
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ensifies  tl^^^H 
as  than  l^^H 


p-saving  than  by  the  avoidance  of  labor  intensifies  t 
JOTI.      This  liability  i?  greater  in  Bome  Bertions  than 
it  lit)  1&VK''  ■''■■t'-ir-i'  ..'■  rli'    ,.,.■.!,.!■-;■■  ■■iMiy'-  '■■■M'liqit  from 
«liiJefi(.-i.  .  ■        :   ■    -  ...T.-il.um 

St  season  li.  ■  ■     ■  ■  ■  ■  ;>:c.vi't.  ill 

'QBB.  The  precipitation  wiia  slightly  lower  than  the  normal 
)f  the  United  States.  There  was  an  excess  in  the  Eaatern 
le  States ;  the  South  Atlantic  Statea  had  a  very  unequal 
on,  a  deficiency  in  May  and  September,  and  a  large  excess 
with  an  average  nearly  normaL  A  deficiency  existed  till 
lie  eastern  Quif  States,  when  an  excoBS  was  preoipitated 
Lerate  rain-fall  afterwards.  The  western  Gulf  States  had 
!nll  Bupply,  insufficient  in  April  and  May,  but  very  ahxind- 
ne  and  July.  Fears  of  drought  were  entertained  in  April 
at  the  Ohio  Valley,  which  were  dispelled  by  ample  rain-lall 
md  Jnne,  In  the  more  northern  belt,  from  Michigan  to 
id  the  mountains  of  the  Northwest,  there  was  a  deficiency 
8  somewhat  seriously  felt  in  the  summer  months,  redncing 
of  com  and  spring  wheat  and  other  summer  crops.  The 
ast  had  more  than  average  rain-fall,  with  some  inequality 
rtribution.  The  records  of  the  Signal  Service  make  the 
comparisons : 
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nperature  of  the  year  was  below  normal  for  the  whole 
high  in  New  England  from  April  to  June,  inclusive ;  in 
le  and  South  Atlantic  States  in  April  and  May ;  in  the  Mia- 
ley  and  the  extreme  Northwest  in  August ;  in  the  Rocky 
M  through  the  summer  :  and  for  most  of  the  season  on  the 
■st.  It  was  slightly  below  normal  from  June  to  September 
ddle  Atlantic  States,  and  in  August  and  September  a  still 
i^nesion  in  the  South  Atlantic  States  ;  it  was  below  nor- 
m  Florida  Peninsula  from  April  to  Au^t,  below  in  tiie 
JB^  en>ecially  in  September;  in  the  Ohio  Valley  a  depres- 
,  jffe7  through  the  season.    The  comparative  t^perature 
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The  departure  from  the  normal,  both  in  temperature  and  Runf*Ui 
in  each  month  of  the  gro,wing  season  is  thus  shown  hy  the  recoids: 
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With  such  iv  meteorological  record,  without  sharp  divergence  fro* 
ifiritial  lilies,  niodium  crops  might  reasonably  be  expected.  They 
voro  no  extrii'Tdinary  averages,  no  very  large  harvests,  and  no  fai- 
ires.  There  worn  coiulitions  unfavorable  to  some  crops  in  one  fl^ 
ion.  and  tliosi^  tlml  were  cjnite  favorable  in  another.  Tnegeograpt*- 
■al  breadth  and  cliiiialic  variety  of  the  national  area  tend  to  eqnali^ 
iroduction  in  every  Hii<>.  The  cereala  have  the  range  of  the  who- 
ountry,  by  clmoshig  the  proper  swison  of  growth,  and  the  suhtrop 
al  fruits  are  not  limited  to  the  South  Atlantic  coast  but  haveawiC 
titngo  on  shores  of  tlie  Mfxican  Gulf  and  tlie  Pacific  Ocean. 

"he  increase  in  ai''"i  of  corn  over  tliat  of  the  previous  year  appe*' 

><-  abc"'   'V  jwi     out,,  or  s'iijhtly  more  than  the  increment  _' 

.....      ;i.        Tnins.    h'   in.mji.    ■otimjttes  have  been  too  low  the  *' 
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,a  of  the  past  ten  years  has  not  quite  kept  pace  with  the  advance^ 
^•oprilatioii,  thmiL'h  the  gain  in  hrea<ith  oT  maize  is  26  per  cent. 
B  exportation  is  Ifr'fi  tliiiii  Ii'n  yo:trs  a'j;i.\.  jibiiost  necessarily,  the 
lOnaal  Bhipments  of  that  period'  being  due  to  a  temporary  scarcity 
grain  prooucta  in  western  Europe.  This  would  account  for  a  re- 
stion  of  two  miUion  acres  of  the  required  area.  The  increase  In 
t  breadth  west  of  the  Mississippi  has  oeen  remarkable,  the  propor- 
n  of  increase  rising  witli  advance  westward  at  least  up  to  3,000  to 
00  feet  elevation  Beyond  the  western  boundaries  of  Kansas  and 
ilnusks.  The  product  of  the  crop  is  estimated  at  2,112,892,000 
shels,  or  about  ^7  bushels  per  acre,  which  is  the  largest  rate  of  yield 
tee  1880. 

rhe  area  in  wheat,  as  estimated,  is  larger  than  last  year  by  over  S 
r  cent.  The  revision  of  acreage  reduces  the  breadth  in  Iowa,  Ne- 
a^ca,  and  some  other  States,  and  increases  it  in  Kansas  and  Dakota. 
drying  and  meat  production  have  for  years  been  encroaching  on 
leaf  growing  on  the  eastern  side  of  the  great  spring-wheat  belt, 
.d  the  change  from  wheat  to  corn  and  grass  has  been  especially 
liiceable  in  Iowa,  The  i-ise  and  fall  in  prices  and  the  relative  prom- 
3  of  the  profit  in  the  various  crops  are  prominent  among  the  eco- 
nnic  considerations  which  affect  the  distribution  of  crops,  and 
ipecially  of  wheat.  The  wheat  product  is  made  490,560.000  nieas- 
ted  bushels.  This  makes  the  average  yield  12.9  bushels,  about  1  per 
snt.  above  the  indications  in  the  local  estimates  of  yield  per  acre 
aUished  in  October. 

The  indications  of  all  reports  after  June  last  were  quite  uniform, 
ztireDie  differences  being  not  more  than  lor  2  percent.  It  issignifi- 
•nt,  as  well  as  complimentary,  that  a  variation  of  a  fraction  of  1  per 
Mlt  is  suflScient  to  excite  the  attention  and  remark,  not  to  say  the 
riticism,  of  the  speculative  traders  in  wheat. 

The  increase  in  the  area  of  oats  appears  to  be  nearly  2  per  cent.; 
leppoduct  751,615,000  bushels,  or  27.4  bushels  per  acre. 
Fhe  minor  cereals  make  about  the  usual  product,  and  constitute 
tveen  3  and  3  per  cent,  of  the  aggregate  production.  In  this  state- 
^t  rice  is  not  included.  There  nas  been  a  considerable  increase  in 
eduction,  notably  in  Louisiana,  and  manifestly  on  much  of  the  rice 
te  of  the  Atlantic  coast.  It  is  difficult  to  get  precise  returns  of  this 
k'ttered  and  peculiar  growth  except  through  a  thorough  census, 
Pile  potato  crop  of  the  present  year  has  been  a  comparative  failure 
**  of  the  AUeghanies,  while  tne  Western  crop  has  been  in  some 
fcte  medium  and  in  others  large,  making  the  aggregate  production 
^xij  the  same  as  that  of  the  previous  year.  The  December  returns 
kmces  make  the  average  40.3  cents  per  bushel  against  40.4  cents 
j&December. 

Phe  crop  of  sweet  potatoes  is  larger  than  that  of  last  year,  with  a 
Qd  9omewhat  above  the  average. 

)CIi0re  has  been  a  manifest  advance  in  the  sugar-cane  industry  in 
•fUt  years.  The  Louisiana  crop  of  18S8,  which  is  207,881  hogs- 
■ua  by  the  Bouchereau  census,  la  the  largest,  with  one  exception, 
IfQo  1801)  when  the  aggregate  was  459,419,  the  largest  ever  pro- 
Qld.  Planters  are  hopeful,  under  the  encouragement  of  better 
Mohiiiiiry  and  methods,  soon  to  swell  the  production  of  cane-sugar 
jA^Hgm  figure  than  the  industry  has  yet  attained.  The  present 
9,lopked  well  at  first,  but  was  less  promising  in  mid-summer. 
MO^ber  condition,  however,  indicated  a  nearly  medium  crop  on 
PlIIISKea. 
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The  sorghum  crop  has  been  a  mediuin  one  in  the  central  Statai 
and  in  the  Southwest.  On  the  Atlantic  coast  the  excess  of  rain^and 
cloudy  weather  reduced  somewhat  the  value  of  the  crop.  The  inter- 
est in  sorghum  as  a  sugar  plant  is  increasing  in  the  Southwest,  and 
experiment  is  still  rife  for  the  production  of  sugar  by  the  diffuaioii 
process. 

The  beet  as  a  sugar  plant  is  extending  its  area  on  the  Pacific  coasts 
and  promises  to  return  again  to  cultivation  in  the  central  valleyB 
and  the  eastern  coast.    The  product  is  not  yet  greatly  increased. 

The  hay  croi)  of  1889  is  a  large  one,  and  tne  average  price  has  de- 
clined. The  December  returns  make  the  present  average  $7.88  per 
ton. 

The  cotton  crop  is  the  largest  in  the  aggregate,  but  not  in  yield 
per  acre,  that  has  ever  been  made,  exceeding  the  two  preceding  crow 
of  7,000,000  bales.  The  increasing  demand  for  this  fiber  sustains  tne 
price,  which  fluctuates  loss  than  tnat  of  most  other  crops.  There  is 
more  interest  than  usual  in  other  fibers.  Flax  grown  mainly  for  its 
seed  is  the  subject  of  experiment  as  a  textile  product;  hemp  is  slowly 
increasing  its  area,  and  ramie  and  jute  and  many  other  fibers  are 
grown  experimentally,  as  they  would  be  extensively  were  successful 
machinery  for  decortication  in  practical  operation. 

Tlie  apple  crop  is  a  small  one,  and  the  market  orchard  rerions 
were  destitute  oi  their  usual  resources  except  as  high  prices  nave 
rewarded  successful  cultivators  and  owners  of  oJBF-year  orchards. 
Other  fruits  have  made  better  local  averages  of  results.  The  prod- 
uct of  citrus  fmits,  raisins,  figs,  guavas,  and  many  other  snbtrop- 
ical  varieties,  is  increasing  in  quantity  on  the  Pacific  and  Mexican 
Gulf  coasti:^.  exciting  more  attention  annually,  and  holding  out  a 
promise  of  bottor  profits  as  their  cultivation  is  better  underst-ood. 
Already  they  ar(»  taking  the  place  of  foreign  fruits,  the  importation 
of  which  is  declining,  especially  of  oranges  and  lemons,  raisins  and 
prunes. 

The  production  of  meats  is  increased  by  forcing  to  medium  weights 
at  an  earlier  ago,  making  the  number  of  available  beeves  larger  in 
proportion  to  numbers  of  animals  counted  in  an  annual  enumeration. 
The  difference  between  the  x>rices  paid  to  f armera  and  the  cost  of 
meat  to  consumers  is  enoi-mous,  ijiuring  to  the  benefit  of  themiddle- 
man  and  injuring  the  growei'. 

The  wool  clip  of  the  fall  of  18S8  and  spring  of  1889  was  estimated 

at  265,000,000  ijounds,  but  the  product  of  the  current  wool  year,  the 

fall  shearing  and  coming  spring  clip,  promises  to  be  somewhat 

'arger,  with  a  tendency  to  revival  of  interest  in  sheep  husbandry. 

•  ts  growth  has  doubled  the  weight  of  fleece  in  about  thirty  years,  as 

*.  result  of  breeding  and  care  under  the  stimulation  of  demand  fipm 

'ir  groATing  manufactures.  The  necessity  and  relatively  appreciating 

^iice  of  fine  mutton  should  siinuilate  the  industry  in  all  States  east 

-^f  the  great  phiins,  and  discrimination  against  the  cheap  wools  of 

•'^madic  wool-growing  would  enlarge  the  production  of  coarse  vools 

r    he  great  south W(^stern  pastoral  area-s. 

:iie  humidity  <jf  the  past  season  has  been  generally  favorable  to 
xirttu^'M.cr,^  niul  ve['  *tj»blo  jpvwhiction  has  been  various  and  abuudant<. 

CORN. 

JLe  cro7)^  jt  tli.  ■•--  i-n  .j  ^  ars  in.-ike  a  lower  average  than  those  rf 
'•«  previ<^^i«  ^  ^^»o/i.  I'l^.  cans*'  i^-  the  frequent  recurrence  of  drougW 
...k'    >^^^       u         ...    .     o    iiivv      Sii-^^e  1880  only  three  crops  hfl?^ 


J^eraffe  of  26  bushels.  From  1875  to  1880,  inclusive,  no  * 
fclow  this  iLverag:e,  and  tho  ^neld  for  the  (.icciuk-  biigiiining 
:et....I.-.[  if.  Tlir  rVM.KMf  th'.'  l:i^t.  Uv-.  y.Mi's  illvc"  l.i>..ii  a 
Tovenient  upon  nearly  all  from  1881  to  1887,  inclusive.  The 
rerage  of  condition  or  the  crop  of  1887,  the  year  of  drought 
•n  belt,  contrast  irregularly  with  the  records  of  the  crops 
.  show  the  blighting  effects  of  widespread  drought  in  that 
Uows: 


YeuB. 

July. 

Augurt. 

September. 

October. 

VIO 

80.  B 
m'8 

71.  a 

M.t 

me 

a  devoted  to  maize  still  continues  to  represent  more  than 
readth  of  all  cereals,  and  averages  about  1, 3  acres  per  head 
tion,  or  6  acres  to  each  family  m  the  United  States, 
mates  of  the  crop  of  1889  are  as  follows: 


SHHOflaiiJTf.rril.mes. 

BuBhBto. 

Ac™. 

Value. 

I0J4(X» 

88. 5T 

tsas.zra 

lianiooo 

35,  AM 

^;987 

a,  DM,  ouo 

W,W7 

i,9s(r.i)oo 

i!w«;n7 

lalias 

awiia 

i,Tiw!(«>o 

66,1177 

*KI,7» 

Eo.4rs.om 

«Be,«» 

10,083.871! 

10,WJ,i>«) 

357,343 

B.asi.mt 

4i.aa.ooo 

w.9e8,3aa 

S,  5ft-.  wo 

'3S3,\ai 

1.040, 0.W 

IB.l  05,000 

738,  aw 

t*OS,l«l 

W,  331  ,IXV 

a,isi,ni 

16, 001, 70.-1 

BS.OM.OIX) 

a.Tu.j^ 

ITSICSIB 

I.SflB.!fiO 

»8waM 

S3,',7V).im 

a.oii.«)s 

I8.SS1.40K 

s,  ana. 000 

*»,B03 

a.oig.Boi 

33.M4.OD0 

2.BI4.aTO 

ir.ui4H7 

sa.4St.ca(i 

i.mi.4Bi 

u.Tso.eou 

»,w(pa» 

i.HH.see 

BibMieis 

83,BW,«» 

4.wa.Hs 

W.tH.llU 

tt,eM.Mo 

a.  130.  MB 

IS,  an  431 

B0.S3I.4M 
1ft.  1W.OO0 
75.88S.flOO 

a,S74.i40 

SBW7  600 

6,orB.sin 

2.'^:^ 

SB,xa.<m 

8.aH.lM 

K-.STslsnn 

arsr.ttM 

m;ms 

B,41S,5ai 

10ll,flW,«M 

s,a77,Bn8 

M,  TV!,  387 

«o,iffl,ooo 

8,028  4M 

Si,  ISO,  008 

S?'^'MO 

1,080.414 

8.B40,3W 

746,08? 

s,  740, sea 

m'.m'.ooo 

8.B5H,f»l 

BS.403,S34 

B.7B0,aiS 

W.M,BS1 

sw'.sai,ixxi 

a.siB,»i 

4a.»l,S»7 

H9,Ms,oro 

4.007,087 

SB.  481,301 

4.*M,firO 

]S8,SS8 

i,M4,a^j 

167,000 

7.SM 

los.iou 

1.0M,000 

4S.9ai 

BBBUTa 

W.7«,000 

BH),0fl9 

4,eBS.3M 

i,iM,fino 

M,aKi 

86,175 

Ks'.Kia 



a,m,HB,ooo 

'  rs,3i»,osi' 

107,018,820 

le  crop  is  grown  throughout  the  United  States,  except  on 
of  over  5,000  feet,  with  much  differentiation  as  to  varieties, 
no,  ftod  color  of  grain  and  chemical  constitution,  it  is 
ttsnre  io  the  middle  latitudes  and  the  central  valleys,  be- 
r  fa  Htalk  and  ear  in  iiioro  northern  regions,  and  increasing 
4flit  in  fzoitf uljiess  in  more  southern  distjicts.    SoU  and 
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cultivation  have  much  to  do  Tvith  relative  productiveness,  and  these 
causes,  as  woll  as  climate,  must  be  taken  into  consideration  in  ex- 
amining the  following  table,  Aviiich  shows  tlie  average  yield  per  acre 
for  a  period  of  ten  years,  1871)  to  1S88  inclusive,  consolidatijd  from 
annual  estimates  of  tJio  Department  of  Agriculture  and  arranged 
in  the  order  of  relative  rank  in  rate  of  production: 


StatoH. 


.    yi«»Ki. 


States. 


I 

Vennont 

NewHamnsliiri!" 

Maine 

Nebiaska 

Massachusetts. .; 

Ohio ' 

IVunsvlvania.  ..■ 

New  Jersey '■ 

Michitcaii { 

Miniiesuta j 

N.'w  York I 

Khode  Island . . . ' 


VA.'.i      Towa 

."rM      e.iiiiuM-ticut . 

:;*{.'.>      Imiiaiui 

li'i.T      \Vi«<i-oiwiii 

:i-.'.  1      ('alifurnia  . . . 

;JI.7      KiuisiiM 

«!.:  ,    Cclorado 

.11. 1  ;   lUikiila 

:ji).'.«  I  MiKS4iurl 

."ftt.  s  .  llUnoirt 

.'M\r)  i'  Montana. . . 

^)..'J  '■  On'jjori 


Average 
yield. 


States. 


Averape 
yield. 


States. 


Amue 


3(1. 2  ;  Waslilngton  . . 

5!9.7   !  Maryland ' 

•J'.J.a      Nivaila 

'.".1. 1    ■  \V*vX  VirKiuiu  ' 
•iH.!^.      Knitucky  ... 
x.'w.U      Idaho 

L'tjih 

Anzoiia    .... 

iH'lawaro 

**Hi. 3  I  T»'iine,"<see  ... 
'^').'2  I  Arkansas.  .. 
JiG.O      New  Mexico. 


•/7.7 


2.V7  Texas 15.0 

a\0  Virginia i  IM 

^.6  I.H..Ub:iuua....|  16.3 

*21.2  Missi*sijipi...  H* 

a3.«  !  NorthCuroUna  K.' 

2:j.2  ■  Alal>a?ua 12.5 

JW.5  i  Georgia W* 

»).!»  Florida 'J- 4 

iJO.8 
tt).6 


South  C^iroliiia       9.9 

Average..      **■* 

I 

[ 


It  is  obvions  t<»  all  that  th(»  figures  of  a  perfect  census  of  a  single 
year  would  be  manifestly  unjust  as  a  basis  of  an  exhibit  of  relative 
product! vt'nr>^s.  The  annual  fluctuations  in  rate  of  yield  are  so  wide 
that  nothing  h-ss  tlian  a  i)eriod  of  ten  yciars  should  be  averaged  for 
this  purpost.'.  Such  an  average  can  ])e  relied  on  as  the  real  measure 
of  the  ]jroduction  of*  the  ]KU"i()(l.  The  average  of  ten  years,  however. 
stated  at  :i\r2  bushels,  is  probably  less  tlian  a  normal  average, as 
there  were  six  seasons  of  j)artial  tailure  in  tlio  ten  years,  while  the 
average  lA'  tlie  jiret-eding  ten  years  was  Ji7J. 

The  Jiigh  yield  of  the  New  England  States  is  the  result  of  fertil- 
ization and  careful  euliivation  of  snuill  areas.  Nebraska,  partially 
in  the  arid  region,  stands  in  front  of  all  other  Western  States.  The 
laet  that  in<liana  <ieeui)ies  tin*  iifteenth  place  and  Illinois  the 
twenly-s«'cond  isdu»*  to  tiie  severity  of  drought  in  1881  and  1887.aau 
a  degree  ui'  injury  in  other  years.  It  is  true  in  this  period,  whatever 
future  ex]>erience  nifiv  be,  that  the  subhumid  belt  lias  given  better 
yi(»l(ls  tluiii  some  of  the  best  districts  of  the  Ohio  Valley. 

ilaize  is  a  crop  consumed  in  .9/7//,  not  more  than  one-sixth  goin? 
bey<jnd  the  bcnindary  of  tlui  county  in  which  it  is  grown.  Onlv2to 
S  ])er  cent,  is  now  ex])orte(l;  a  larger  quantity  goes  to  the  seaboard 
States  north  of  ]\[aryland,  and  a  smaUer  ])roportion  is  distributed 
through  the  Southern  States  to  sup})h.'ment  the  nearly  sufficient  local 
sui.)ply. 

riie  amount  nupiired  for  consum])ti(m  is  a  variable  quantity,  de- 

)endeiu  on  jn-ice,  otlu*r  and  chea])er  f(»eding  material  being  more 

arg.-ly  used  when  the  i)rice  is  high.     The  same  cause  restrictsexpoi- 

tatioii,  wliich  comes  nearly  to  a  vanishing  ])()int  when  thehig"^ 

jirice  j>i'evails,  and  readies  its  largest  ])ro])ortions  when  the  product 

's  cheajH'st.     Tlie  average  eonsuni})tion  for  ten  years  past  has  beea 

•oout  T,0(iO,r)(K),(H)()  bushels,  or  :2S  bushels  per  head  of  population. 

vliieh  is  the  heaviest  rat(».  of  consumption  of  any  cereal  by  any  coua* 

ry  ill  tlie  world.     It  is  nearly  twice  as  much,  according  to  populaj 

ion,  as  tlie  consuni])tion  of  all  cereals  in  Eur()])e,  where  roots  and 

'arious  fodder  ]»lants  are  used  in  feeding,  su])])!  em  en  ted  by  SBW^ 

juantities  (.)f  oil  cake  u"  ot^'^^'   :oncentrated  fortifiers  of  green  and 

■''liter;   ^)1'uits. 

"Viin. .      V     M»^v.iy  ■."  t.,.,     ./^ip  ij^  T)n)duced  in  seven  States— Oto 


1 


■;I" 


iba,  Illinois,  Iowa,  Missouri,  KanBas,  and  Nebraska— wliicli  are 
Wn  as  ih(-  coni-siirpliig  States,  tow  others  rarely  produciug  more 
n  ii'  ri.-qiiin''I  Jit  liome,  and  the  larger  portion  having  a  dtiiiciency 
jc^iiipiilii'ii  }.v  thuso  seven  States. 

lie  average  product  of  the  last  ten  years,  as  estimated,  is  l,r03,- 
,0M  bushels;  that  of  the  preceding  decade,  1,184,486,954,  an  in- 
im  of  43.8  per  cent.  The  average  value  of  the  whole  crop  for  the 
JUt  period  IS  $608,942,370,  against  ^504,571,048,  an  increase  in  value 
Mily  32.6  per  cent.  The  price  per  bushel  is  39,3  cents,  instead  of 
J  cents  for  the  previous  decade.  The  value  per  acre  is  reduced 
n  tU.M  to  19.48.    The  following  table  gives  these  estimates  by 


inn. 

"Iff""- 

TolalTahieot 

» 

=^ 

i,??-^':™ 

Acra. 
Ba,317,«8 

M.xe.aa 

e8.301.88B 
W,BM.780 
7S,  ISO,  160 

ra.tnu.aw 

S:SS 

7B,sie,ast 

4S!4 
42.4 

SI 

88.  a 

st!o 

28,6 

:::::;:::::::;:::::; 

ill 
M 

z 
s 
s 

7SU.-t8£ 
7e3,)«7 

ffi;S 

e3i,074 

ill 

ED7,«I) 

4» 

S80 

11. H 

."...- 



s.w> 

17,034,  «0.BS8 

705,4M,iS7a 

8. 889,428,093 

1,708,  MS,  064 
1,1W,48B,8S4 

70,643,457 
43, 741, SSI 

flSS,94*,B70 
601,571,048 

so.  3 

... 

87.1 

B.4B 

3ie  export  of  com  was  small  until  1870.  In  1871  it  comprised  3.6 
eent.  of  the  crop,  and  increasedto6.5  percent,  in  1877,  the  largest 
tKotage  but  not  the  largest  aggregate  of  annual  exportation,  which 
1 99,673,329  bushels,  6.7  per  cent,  of  the  product,  in  1879.  This 
vn  exportation  between  1876  and  1880  has  declined  greatly,  and 
iwrafl^fed  only  53,464,476  bushels  for  nine  crops  since  1S80.  These 
ms  include  the  corn  meal  exportation  reduced  to  com.  The 
{est  shipments  in  later  years  are  70,841,673  bushels  from  the  crop 
1888,  wheu  com  had  declined  to  34.1  cents  (average  farm  price) 
bnahet  The  smallest  aggregate  is  35,360,869,  from  the  crop  of 
T,  when  the  average  price  was  44.4  cents  per  bushel.  Thedomes- 
prioe  is  a  potent  regulator  of  the  foreign  demand,  and  the  foreign 
£»8  are  too  small  to  affect  materially  the  value  here;  thns  Liver- 
i  does  not  set  the  price  for  Chicago. 

^  average  farm  price  for  the  entire  crop,  and  the  average  export 
M<v  value  at  the  ports  of  shipment  of  actual  exports  of  the  ^cal 
ttftdlowing,  are  thus  stated,  from  the  year  1875: 


1        Tarn 

V»lue. 

Yean. 

VkllM. 

F*™. 

Export. 

Farm. 

lapMt. 

L 

41.0 

st'.s 

6S.tl 

m:7 

47!  1 

im 

SB,  7 

a! 

H.1 

Ctntt. 

n^*^ 
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It  must  iK^t  b(3  iiuderstood  that  tho  diflPerence  between  farm  and 
export,  valiios  repn'.seiits  tlie  whole  cost  of  tniii.s])ortation  and  other 
chargi's.  Few  of  tli(^  States  jjrcxliice  a  surplus  for  export.  Export 
wluvit  comes  mainly  froTu  heyoiul  the  Mississii)pi.  where  i)rice8ar8 
the  lowest:  For  instance,  the  farm  price  of  18.S8,  corn  was  '29  centsin 
Illinois.  :>!  in  Indiana,  '20  in  Kansas,  and  22  in  Nebraska,  or  little  more 
than  half  the  ex])ort  values. 

WHEAT. 

The  seedincc  of  winter  wheat  in  the  autumn  of  1888  was  dolared 
in  the  Middle  States  by  the  saturation  of  the  soil,  and  in  the  Oliio 
VaUey  ])ecanse  it  was  too  compact  and  hard  in  c(msequeiic«  of 
drought  f(.>r  breaking  j)roperly.  Early  rains  came  in  California, 
followed  by  a  dry  season  in  the  lieaii;  of  the  winter,  which  gave  place  to 
Liter  rains  in  season  for  the  putting  in  of  a  large  area,  and  for  prompt 
germination  and  active  spring  growth.  Rains  duly  relieved  tlu*  sit- 
uation in  the  central  areas,  and  the  soil  of  the  Atlantic  coast  rej^ion 
became  drier,  so  that  the  coming  of  winter  found  the  plants  fairly 
well  rooted,  green,  and  vigorous,  witli  a  necessarily  moderate  devet 
o])ment  from  comparatively  late  planting. 

Tli(»r(?  was  little  show  for  winter  i)rotection,  yet  the  season  was  so 
mild  that  growth  c<mtinued,  and  the  effects  of  freezing  and  thawing 
were  not  very  severe.  If  tluj  plants  in  April  were  brown  and  sere 
from  the  touch  of  the  low  temperature  of  March,  the  roots  were  gen- 
er.'dly  uninjure<l  and  the  crowns  green.  It  wa^  a  season  of  exemp- 
tion from  winter-killing  in  a  higli  degree,  notwithstanding  tliean- 
senee  of  snow,  encouraging  tin?  expectation  of  a  large  croj),  though 
not  absolutely  assuring  it. 

Api'il  was  generally  favora])le  and  condition  slightly  improved  dur- 
ing the  montli.  This  was  also  liopeful,  a-s  a  decline  in  this  month 
had  V)t»en  noted  for  the  two  previcms  crops.  Some  apprehension  was 
caused  by  very  cmo]  Tiights,  with  frost  in  many  places,  near  the  close 
of  May,  wliicli  was  dispelled  l)y  better  weather  following. 

S]>ring  wlieat  was  remarkably  uneven  in  condition,  especially  in 
Dakota,  ^lauy  discouraging  reports  als(^  came  from  Minnes«Jta. 
The  soil  was  dry  at  seeding  on  the  uplands  and  plains,  and  drought 
in  summer  threatened  serious  disastt^r,  which  resulted  measurably 
in  the  region  of  minimum  rain-fall  and  on  areas  of  poor  preparatioiL 

The  following  t^ible  gives  the  estimates  of  area,  product,  and  price 
for  issi^: 


SUitt'S  aiul  T«.'rntiirU'3. 


Bushels. 


tlairT'   

»■■•.*    H.iui|i-!iin* 

■■ -iir;.'  ':i.i:t  ! .........[..................]][... 

..A  Y'liv '  S. 

M'V\     .lr'r<''V         1. 

V.iMsylvai.ia 10. 

>■  la  wail! 1, 

'larylari.l 0. 

ir   Mii'i <i. 

sort  h  rai-oliiia J, 

vji'Ui  <  'jiriilhiu 1. 

J'-i'ij^ia. ;J, 

Jr.biM'ia 2, 

lis.^i-^ipjii 

»'\as »i. 

irkiuisiis '  1. 


r)S5).(XX) 
11 4;  (KM 

'.'•J'.*.  •>-»■) 
711. iM) 

in. (Ill 

r!i.(KK.» 
r^i'^.orjri 

085,000 


Acrus. 


I 


VahiB. 


41,457 

19. 675 

l.«.«4 

617.  mo 

1 W.  ;Si5 

i.3:A:m«  . 
i'i.:iKi  I 
r'4r..OG4  ! 
8H'.  u:.7 

li»H.45-l 
87H.197 
357.877 
75,1WS 
W>,MS7 
12S8,U0H 
1,811,804 


9"*.4« 

14.  tar 
i.m.tft 

2,3U.]lBi 
S,451.M 

4,5n,SF 


1         3»M«»iid1«rttortB«. 

BlBludB. 

a™. 

Vilue. 

^ 

Bosasi 

«,5M.SM 

!».IJ17.«e 

«.I3SS 

QUO 

''lis 

1;S;S 

UOO 

twt.xo.ma 

38,U3,8M 

Mi,4ai.Ta7 

i  is  grown  in  every  State  in  the  Union,  thougli  only  in  occa- 
ktches  in  Florida  and  Lonisiana,  aud  only  to  a  very  limited 
aTOUghoiit  the  cotton  States.  A  part  of  northern  central 
nd  Tennessee  east  of  the  river  which  gives  its  name  to  the 
■e  the  districts  in  which  it  is  most  extensively  grown  in  the 
The  State  having  the  largest  distribution  of  imeat  acreage 
la,  which  had  121  acres  to  each  thousand  of  snperficial  area 
:  Ohio  stood  second,  with  102  acres;  and  Maryland  third, 
icres.  Dakota  had  only  41  acres  per  thousand,  and  California 
jre  were  sixteen  States  having  from  1  to  10  acres  only. 
tate  making  the  highest  yield  for  ten  years  past  is  Colorado, 
average  of  19.6  bushels  per  acre.  Other  Rocky  Mountain 
approach  this  average;  several  of  the  New  England  States 
rt;  Michigan  ig  the  twelfth  in  rank;  Illinois  eighteenth;  and 
ia  twenty-fifth.  The  averages  of  ten  years  past,  from  1879 
ore  aa  follows: 


A<er- 

I 
1 

11. 

a 

Btataa. 

.„,. 
» 

Statea. 

Aw- 

Statea. 

AVHI^ 

New  Tori 

Calttontia. 

^^1^ 

Deta>-are.!:M 
Wmviretola. 

3.0 

ArttanBas 

South  Carolina! 
AveragB  . 

r.2 

N^H.'i.ip.hi^ 

1 

! 

1 

5 

3 

Is 

New  Mexico... 

Newj«^:: 

<.7 

13.8 

:::: 

l\ 

Kentucky 

Vii^la 

ew  of  wheat-growing  westward,  which  has  attracted 
___«tion,  has  not  even  yet  been  stayed.  Forty  years  ago 
blialf  of  the  crop  was  produced  east  of  the  Alleghany  Moun- 
KODAf  wie-twentieth  west  of  the  Mississippi,  In  ten  years, 
pk^^roportion  of  the  original  States  had  fallen  below  one- 
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third,  and  that  of  the  trans-Mississippi  region  risen  to  one-se 
The  East  dropped  to  one-fifth  in  another  ten  years,  and  to  aboi 
seventh  in  1879,  where  it  now  rests.  Meantime  the  country  I 
the  Mississippi  grew  almost  one-third  of  the  product  in  1869. 
four-tenths  m  1879,  and  one-half  in  1889.  The  central  line  of  ^ 
growing  is  now  on  the  western  bank  of  the  Mississippi.  The  ( 
belt  produced  more  than  half  before  1859,  fell  a  little  below  1 
1869  and  1879,  and  to  scarcely  three-eighths  in  1889.  The  proh 
is  that  the  center  of  wheat-growing  has  not  yet  reached  its  vi 
limit.  As  cultivation  progresses  tlirough  the  mountain  re^ 
crop  will  for  a  time  be  prominent  though  not  paramount,  as  ii 
of  tne  areas  of  recent  •settlement,  and  afterwards  will  declin 
tively  as  crop  diversification  ensues,  though  the  aggregate  p: 
may  still  be  larger.  In  the  course  of  time  there  wifl  be  incn 
wheat-growing  east  of  the  Mississippi,  as  a  necessity  of  farm  re 
and  for  the  needs  of  an  enlarged  population,  with  a  larger  i 
yield  than  at  present. 

The  wheat  supply,  in  proportion  to  population,  was  just 
twice  as  much  in  1879  as  m  1849,  as  returned  by  the  census.  ] 
be  that  the  supply  of  1879  and  of  1884,  which  was  9.16  buslw 
head,  will  never  again  be  equaled.  Ten  vears  ago  three-eigt 
the  production  was  exported,  and  one-third  for  a  period  of  six 
There  is  little  probability  that  so  large  a  proportion  will  ever 
be  exported,  and  a  small  contingency  that  so  much  will  ever  ag 
wanted  abroad.  The  average  exportation  of  the  past  nine  y 
128,525,180  bushels,  which  is  less  by  57,796,334  bushels  thantb 
foreign  shipments  of  1880-'81.  At  the  same  time  our  domest: 
sumption  has  increased  by  about  the  same  figure  that  marks  1 
duction  in  exportation. 

The  requirement  for  consumption  and  seed  from  the  crop  ( 
will  probably  not  exceed  355,000,000  bushels.  Leaving  135,( 
bushels  available  for  exportation,  a  quantity  slightly  in  excess 
average  exports  since  1880. 

The  following  table  makes  the  area  and  product  of  1880  an 
nearly  equal,  with  a  heavy  decline  in  value,  the  cause  of  w] 
not  left  in  doubt,  viz,  a  decline  in  foreign  demand.  The  r 
yield  for  the  decad(3  is  12.1  bushels  per  acre;  of  the  previous  d 
12.4  bushels.  The  decline  in  value  makes  a  reduction  in  gr 
turns  per  acre  from  $13  to  $9.97. 


Years. 

Total  produc- 
tion. 

Total  aiva  of 
crop. 

Total  value  of 
crop. 

Average 

value  per 

bushel 

Average 

yield  per 

acre. 

1880 

4IW.r)49.8<W 
383,:.N».(«'J0 
504.  IK'),  170 
421,t».S(J.  IW* 
512,7<ir),(iOU 
357,ll'J.t><K) 
4.')7, -J  18,1100 
•45«),  '^.K  <.»<X» 
415,W,8.00() 
4UO,5W,000 

Acres. 
87.980,717 
37,709.020 
JJ7,tX;7,l«>4 
3C..  l.V>.5V»3 
3;).  475.. ^85 
;M,lHy.'v'40 

37.011,783 
37,:i:K'>.138 
38.123,859 

1474.201,860 
466.880,427 
444.602,125 
383,649,272 
330.862,260 
275,820,890 
314.1^.020 
310,612.960 
885.248.030 
842.491,707 

Cents. 
96.1 
110.8 
88.2 
91.0 
fM.5 
77.1 
63.7 
G8.1 
92.0 
GO.  8 

Bushels. 
13.1 

1881 

10.2 
13.6 
11.6 
13.0 
10.4 
12.4 
12.1 
11.1 
12.9 

1882 

1883 

18W 

1885 

1886 

1887 

1888 

1889 

Total 

4.490.958,588 

372,791.619 

3.718,095.041 

Annual  average 

Annual    average     for 
preceding  ten  years. . 

449,095,359 
312,152,728 

37,27<».162 
25,187,414 

871,809,604 
827,407,258 

82.7 
104.0 

12.1 
18.4 

.iriblltion  of  wheat  since  1879  for  domestic  bread,  for  seed, 
jiB  totQign  demand  accounts  for  the  production  eetimatod. 
jorts  are  n'om  the  records  of  exportation;  the  seed  ia  on  a  basis 
Baliels per  acre  for  winter  wheat  and  1.5  for  spring  wheat;  and 
9  of  consumption  is  calculated  as  43  bushels  per  head  of  popu- 

These  bases  were  fixed  after  thorough  and  patient  invest^a- 
id  no  reason  lias  ever  been  assigned  for  their  change.  Toe 
i  crops  varr  in  size  and  the  exports  are  extremely  yariable, 
k  ib»  dlBtriontion  of  any  one  year  can  not  be  expected  to  coin- 
th  the  production  of  the  same  year:  yet  after  nine  years  of 
tee,  made  in  advance  of  the  records  of  exports,  the  averages  of 
.ti(m  and  distribution  vary  less  than  S,000,000  hnshels.  The 
e  production  is  445,1M,843  bushels,  and  the  diatribntion  is 
1,163  bushels. 

mBtribntion  has  been  larger  than  the  production  in  five  years 
nine;  in  1885,  by  about  60,000,000  bushels,  and  in  1861,  by 
»,000,000.  On  the  contrary,  in  1882,  the  year  of  the  largest 
tion  of  wheat  in  the  United  States  the  distribution  fell  short 
aeason's  production  about  48,000,000  bushels.  These  differ- 
ire  fully  accounted  for  by  the  rec<wd  of  visible  eapplies  on 
of  July  of  each  year,  as  collected  under  commercial  auspices, 
1  retoms  of  wheat  in  the  hands  of  the  farmers  as  made  by  cor- 
lente  of  the  Department  of  Agriculture  in  March. 
hible  is  as  follows: 


rmr. 

For  rood. 

For  seed. 

Exportotlon. 

Total  dtetrlbu- 

Btuhelt. 

S!:S:S 

ix'.m.ooo 

41S.8B8.000 

Suiktli. 

.iffl.OlW.OOO 

■Ji7.ocio.im 
am.  000, 000 
sts.onu.ooo 

6I,T70.8IS 

B1.474.«H 

M.oi2.rai 

Ill 
gS:S 

ISS.  804.070 
SS;  060:748 

BiuhiU. 

:::".::::.:::: 

^■^■Ti 

484.' 818,  ♦» 

i,  006,898.688 

£.380,  MS,  4(17 
201,481,830 

63]  856; 148 

l,lflO,n«.81B 

i3S,Bas.i8a 

440,848,118 

^' 

iding  the  heavy  exportation  of  1880  in  grain  and  flour,  the 
Son  of  wheat  exported  in  nine  years  reaches  nearly  39  per 
nmishing  about  one-half  of  the  requirements  of  ttie  world's 
i  lor  deficiencies  in  the  bread  supply  of  the  nations. 


OATS. 


e  in  the  acreage  of  oats  has  been  one  of  the  most  notice- 

_  _  58  of  crop  distribution.    The  increment  has  been  rela- 

nuih  greater  than  that  of  any  other  cereal  crop,  or  of  any 

nt  orop  whatever.    The  average  area  for  the  decade  ended 

nuill,076,833  acres;  the  average  acreage  from  1380  to  1889, 

.  h  Si,fl96.3?6,  an  increment  of  99  per  cent.    The  recent  seasons 

HfliAni  so  favorable,  on  account  mainly  of  drought,  and  the 

~^-^nd?of  the  two  periods,  314,441,178  and  684,395,839,  re- 

.0  not  make  so  large  an  increase,  vet  it  is  much  more  than 

ij.  in  population,  snowing  a  largely  increased  use  of  oats, 
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greatly  to  tlio  improvement  of  the  ration  for  horses,  Bupplementmg 
corn  as  feed  for  farm  animals  and  wheat  as  food  for  men. 

In  the  distribution  of  oats,  on  the  basis  of  superficial  area,  Dlinoii 
occupies  the  first  rank,  having  107  acres  to  every  thousand  in  1888; 
Iowa  has  the  second  place,  with  72  acres;  and  Indiana  comes  nezt^ 
with  47  acres,  followed  closely  by  New  York  and  Pennsylvania.  No 
less  than  nineteen  States  have  less  than  10  acres  in  every  thousani 

The  following  table  gives  the  average  of  ten  years'  estimatea  of 
yield  per  acre,  1879  to  1888,  and  shows  the  relative  rank  of  eadi  in 
production: 


states. 

Aver- 

aRo 

yield. 

States. 

Aver- 
age 
yield. 

• 

Aver- 

States.             a£»            States, 

ySld. 

Washing:ton .... 

Minnesota 

Montana 

NewHainpshire. 
Illinois 

87.8 
34.3 
84.2 
33.5 

:w.4 

33.2 
83.0 
:J2.1 
82.0 
31.7 
31.5 
31.2 

Wisconsin 

Ma.sflachusetts . 

Nebraska 

Nevada 

Wyoniine 

New  York 

Kannns 

j  Oregon 

1  Pennsylvania.. 

California 

'  (Connecticut . . . 

New  Jersey 

1 

31.2 

30.4 

30.4 

30.4 

30.2 

20.4 

20.8 

29.1 

2D.0  . 

2S.2 

2«.2  • 

28.2 

Maine  ....•«.... 

Indiana 

Rhode  Island . . 

Missouri i 

Utah ' 

28.1 
27.7 
27.7 
26.4 
26.3 
25.0 
24.8 
22.6 
22.1 
20.7 
19.1 
18.  S 

Arkansas 

Tennessee 

Louisiana 

Virrinla 

Alabama  

Missiadpiii 

South  CaroliDa. 

Georgia 

Florbia 

North  CaroUna. 

Avenge.. 

I7.I 
lit 
110 
12.0 
11.4 

Vermont 

Iowa 

Arizona | 

Texas i 

New  Mexico .  . 

Delaware 

Ma^^'land 

West  Virginia.. 
Kentucky 

11.S 

lai 

Idaho  

10.4 

IVIichigran 

Colorado 

Dakota 

10.8 
10.1 

Ohio 

ff.O 

The  first  statement  of  the  crop  of  1889  made  the  general  conditioE 
93.  S,  the  State  averages  being  higher  west  of  the  Mississippi  River 
tlian  in  the  Ohio  Valley.  The  month  of  June  was  favorable,  the 
weather  cooler  than  usual,  with  ample  moisture,  placing  the  July 
average  at  94.1,  notwithstanding  drought  in  Dakota  and  in  less  de- 
gree in  parts  of  the  other  States,  which  reduced  the  local  averages  of 
certain  States.  The  condition  on  the  1st  of  August,  or  at  the  harvest 
wliere  the  crop  had  been  previously  cut,  was  92.3.  A  little  improve- 
ment had  taken  plaice  in  the  Ohio  Valley,  and  slight  decline  in  the 
States  of  the  Atlantic  coast,  in  Dakota,  and  elsewhere.  There  vas 
a  heavy  gro^Hh  of  straw  in  the  districts  of  heavy  rain-fall,  with 
some  lodging  and  rust.  The  harvest  season  was  wet  west  of  the 
Mississipj^)!,  and  some  damage  accrued  from  rust. 

The  estimates  of  the  crop  of  1889  ai'e  as  follows: 


states  and  Torritories. 


uaiiio 

sew  Hampshire. 

'  Tmout 

iiu.ssaoluisetts. . . 
Miode  Lsland  — 

x)niie<;tieut 

'lew  York 

'■>wjerst*y    

^noKylvauia 

)eUiwtire 

laryland 

'irjriiiia 

^orth  Carolina. . 
*outli  Carolina.. 

ie-orpa 

''lorida 

Jabiinia 

HissLssippi 

^uisiana 

>Taa .  , . 


Bushels. 


2,701,000 

U5(5.0(K> 

3,3a-1.0lX) 

170,000 

1,009,000 

36,009,000 

8,408,000 

84,504,000 

420.000 
2,908,000 
O.lUi.OOO 
6,041,000 
4.139,000 
6,874.000 

A68,000 
8,970,000 
3,6.-)6.000 

896.000 
14,806,000 


94,035 

81.8.W 
105.596 

28,750 
6.417 

89,418 

1.8M.967 

144.496 

1,816,032 

22,  mi 
117,786 
em,  068 
680,477 
898,286 
624,874 

M,081 
417,880 
858,408 

42,110 

66A,aa) 


— -  • 


Value. 


368.451 

l.lW.«ff 

a45.4'« 

ll,5g.* 
l.lflMMI 

i(i»i* 

&•  ••< 

8,0« 
1,9K 
8.«L 

1, 
1,... 

4.« 


IF   TITB   STAnSTrCIAW. 


4.848.1X10 


K.iK.K 
B0,4U.IU 
W,S17.«1 


ta.sta.QD 
»,esa,oao 
i,8oa.ciin 

t,m,im 

0,00,010 


e7,ei9,aM 
io,aiz.3»i 
ia,«2M«B 

i''3«.'m 
G,«s9,aoe 
4,4M,sao 

430. 13S 


te  of  yield  is  estimated  at  27.4  bushels  per  acre,  which  ex- 
Average  of  ten  years  26.6  bushels.  The  average  of  the  pre- 
«imisl  period  was  28.4  bushels.  The  value  per  bushel,  22.9 
flie  lowest  ever  reported.  The  decade  average  is  30.9  cents 
(6.3  cents  for  the  previous  period.  This  helped  to  reduce 
tge  value  per  acre  from  $10.03  to  $8. 22. 


Toulproduc- 

tiOD. 

ToUloreaot 

ToW  value  of 
crop. 

'S 

acre. 

Avennw 
talueper 

41T.8ffi.380 

ffiffiS 

iiS 

751.5I5,0(» 

S8:S:S 

21,800.317 
22,  TBS.  wo 

&i 
(S1,S«,*T0 
l7V.fttl.gA0 
IM.IilT.tQO 

ao9.6(»,:w 

196,4S4,840 
m.  761,006 

Omtt. 

ii 

ss.o 

li 

as-l 
87.4 

;| 



i-S 

B.ftl3.!»53.SM 

2I9.9S3.T&5 

l,8re.B64.11B 

BS4,S»5,83B 
314.441,178 

21,996.aT8 
ll,07fl,BIB 

180,888,413 
111.07S,a!3 

SO.  9 
SH.! 

3S.8 
38.4 

8.  a; 

emge  breadth  of  barley  was  seeded  in  1889,  and  a  medium 
I  matured,  between  21  and  32  bushels  per  acre,  on  a  area 
oatinff  3,000,000  acres.  Another  half  million  acres  would 
■apply  the  consumption.     While  the  price  of  wheat  is  re- 

SRwplus  productiou  the  farmers  of  the  higher  latitudes 
#8,000,000  at  least  to  the  gross  proceeds  of  their  industry 
the  home  demand.     Six-seventlis  of  the  crop  is  growu 
viz:  California,  Minnesota,  Dakota,  Nebraska,  Iowa, 


IK' 
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Wisconsin,  and  New  York.  More  than  one-fourth  is  usually  pro- 
duced in  California  alone.  The  estimates  by  States  are  not  complete 
for  1889,  as  this  report  goes  to  the  press,  but  the  record  of  nine  years 
since  1879  is  as  follows: 


Tears. 


1880 

1881 

1888 

1888 

1884 

1885 

1886 

1S87 

1888 

Total 

Annual  averai^e 

Annual    averago    for 
preceding  ten  years . . 


Total  produc- 
tion. 


Bushels. 
45,lft5,346 
41,161.830 
48,053,926 
50,136,097 
61,203,000 
58,360,000 
59, 428,  (XX) 
56.812.000 
63,8R4.000 


4F5.108,699 


53,900,411 
33,701,652 


Total  area  of 
crop. 


Total  value  of 
crop. 


Acres. 
1.843.829 
1,967,510 
2,272,108 
2,379,009 
2.608,818 
2.729,-359 
2,662,957 
2.901.9:3 
2,996.882 


22,351,420 


2,488,491 
1,529,857 


$30,090,743 
83,862,618 
80,768,015 
29,420,428 
29.779,170 
32,867.696 
81,840,510 
29,464,890 
87,672,032 


285,765,491 


81,761,721 
04,685,508 


Average 

value  per 

buahel. 


Cents. 
66.0 
88.8 
68.8 
68.7 
48.7 
66.8 
58.6 
61.9 
60.0 


68.9 
78.8 


Average 

yield  per 

acre. 


Bushels. 
24.5 
30.9 
21.6 
21.1 
28.5 
21.4 
82.4 
19.6 
31.8 


Avenge 

TahMper 

acre. 


1 


21.7 
22.0 


$16.1! 
17.11 
13.M 
lt» 
11.41 
liM 
».00 
1A.15 

lis 


12.  H) 
iCff 


The  imports  of  barley  are  constantly  increasing,  though  it  ^ 
worth  $12.79  per  acre  for  the  past  decade,  while  wheat  was  wonu 
only  $9.97  per  acre,  corn  $9.48,  and  rye  $7.39.  The  following  table 
shoVs  how  much  money  has  f?one  out  of  the  country  which  the 
farmers  of  Michigan  and  the  Northwest  might  have  appropriated 
towards  paying  mortgages  or  buying  more  land: 


1«71, 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 


Years. 


Bushels. 


1870 •    6,727..')97 


4.8(56,700 
5.r)65,5m 
4,2^14,751 
4.891.189 
6.y.V).<XV3 
10,2«r>,9.'>7 
6, 7W,  0»M 
6, 7M,  JKS 
5, 720, 979 
7,ia5.2.')S 
9,528,016 


Value. 


^,759,.^63 
3,678,810 
3,403,607 
2,902,981 
5,801.rt.Vi 
0.297,738 
7,S87,8H6 
5.(XK»..326 
4, 105, 748 
.5.4O2.0SO 
4, 53?,  921 
6,692,125 


Years. 


1882 12,r2.72J  , 

1883 lO.a-50.687  ! 

1884 8.5n6,l«  I 

1886 10,197.115 

1 887 1 0,  .'as ,  .'>04 

18fi8 10.831,461 

1689 11,308,414 


Bushels. 


Value. 


$10.*W.f5S 

7.n:.»4 

7.1M.W 

fi.i:8.«^ 

8.0^.  <« 

7.;«.Rfi 


Total 102,2.-17.516  ■  laO.ftP.OOl 


Annual  average 8, 1 1 2, 870       6. 041, 435 


RYE. 


Half  as  much  rye  was  grown  thirty  years  ago  as  at  the  present 
ime.  It  is  stvaiigo  that  so  small  a  consumption  is  required  inviow 
^f  the  fact  that  so  lai'ge  a  ])ortion  of  our  pojnilation  has  been  fk'- 
■  ived  from  the  ry(^-eating  nations  ( )f  Europe.  The  census  aggregater 
if  ryo  are  U,1S^;.S1:5  bushels  in  1S40,  21,101,880  in  1859,  16,918,795 
n  ISf)!),  and  l!).s:n,r)9r)  in  1870.  The  difhculty  of  estimating  acciv 
•ately  the  cliaiig(?s  ainuially  occurring  is  especially  groat  as  to  these 
ninor  crops,  which  are  scattorcd  and  uiiCKjnally  distributed,  Undei 
•ncl'    innfMfiMii.v  *)\r  ^iA]t^^-\ncr  })iu^\m\\  estimates  are  I'ecorded: 


BKPOBT   OF   THE   STATIBTIOIAir. 


r 

it 

"-ir- 

'T.S' 

TMalnlueof 

crop. 

nlue 

perMre. 

perscro. 

BvshrU. 
M,M0,S2e 
aj,?04,l>M 
29,060,(07 
38.068,  fiS3 
£8,6*0,000 
aj:T66:000 
24,<«I.0I» 

x,eta.ua 

M,  419. 000 

aim  918 

a,  053. 447 
S,8M,B0S 

|1B,fi64,e«0 

i4;^;hd 

ia,fiM,Ba) 
]8;iei;B30 

11, 3Si.  140 

Catt,. 
83:8 

Biuhel., 
13:4 

'■fi 

Bjr.ar.soe 

19,100,801 

lU.aes.BTi 

1S,«0,98S 

8,m,M8 
1,305,001 

IS,  896,  OK 
12,0«,ia! 

8a.  2 

ro.i 

M.1 

^..T. 

».» 

BnCEWHRAT. 

Y)p  is  the  smallest  of  the  cereals,  and  hafi  always  been  pro- 
liiily  in  New  York  and  Pennsylvania.  At  one  time  Ohio 
ctor  of  some  importance  in  its  production.  In  northern 
it  sometimes  supplements  other  grains  which  have  not  had 
al  distribution,  or  have  been  reduced  in  breadth  by  some 
le  of  the  season.  Like  rye,  it  had  a  large  development  be- 
iO  and  1860,  doubled  in  quantity,  the  product  being  17,571,818 
or  1859.    The  estimates  of  recent  years  are: 


- 

'-iff*- 

TDt>lu«i 

Total  tJhb  of 
crop. 

liS. 

perncre. 

poracTS. 

14,617,635 

III 

ie[ft»|ooo 

io;844;ooo 

IS.  060, 000 

Bio!  500 
B12,630 

18.8^,488 
S,i»6.700 

s,a»,sm 

a; 303:980 

?'"?-^ 

0: 46,%  130 

Mia,3ao 

7, 627. 647 

Cflib. 

73.3 

Mis 

Bvihett. 

isil 

i 

"^■^ 

101,5»7,M2 

7.890.020 

as.oBs.safi 

'^..r:. 

11,S55,S2? 

878.770 
Ml,  104 

7.a28.0M 
B,07B,»7« 

n.s 

"■' 

8.BI 

ia.w 

ALL  CEBBALS. 

nsolidation  of  the  cereals  includes  only  com,  wheat,  oats, 
nr,  and  buckwheat.  The  increase  over  the  previous  decen- 
o  ia  very  heavy — much  beyond  the  increase  of  population — 
aij  no  per  cent.  If  we  should  include  the  aggregate  for 
ear  of  larger  production  than  1888,  the  ratio  of  advance 
>  still  higher.  The  averase  supply  for  the  period  is  thus 
boflhels  per  capita,  and  that  of  the  present  year  will  be 
bd^els. 
M 16 
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a..^.«. 

'°»ir™- 

Total  m™  of 

"*iS 

II? 

«-?ss» 

ii 

l.fff 

M,t»i.(a».«6a 

I,a«,»47,S<(8 

i:ff7a;»M;7m 

lM,73»,S«i 
B»,391,0S» 

TOBACCO. 

The  production  of  tobacco  fluctuates  from  year  to  year.  The 
ference  is  in  the  rate  of  yield  rather  tlian  in  acreage.  There  b 
sometimes  been  efforts,  however,  to  reduce  the  area  to  relieve  a  j 
of  surplus  product  and  raise  prices,  which  have  had  some  inflw 
in  production.  This  variation  in  rate  of  yield  makes  it  difficnl 
estimate  ajiproxiraately  tlie  annual  production.  A  still  more  ser 
difficulty  is  round  in  the  conservatismi  which  involuntarily  unden 
matea  a  taxed  prwluct.  This  was  worse  when  the  tobacco  tax 
high  and  the  prejudice  against  the  tax  was  stronger  than  it  is  at  i 
out.  Still  it  IS  a  source  of  error  in  local  estimates  for  which  aC 
ance  must  bo  made  in  revision  or  the  aggregate  will  prove  ridicnlff 
iuadcijuate  to  account  for  the  recorded  distribution.  The  Sti 
tician,  in  his  de-sire  to  avoid  a  possibh*  injustice  to  growers  Id 
consolidation  of  local  estimates,  is  lia,bl6  to  leiive  the  aggregates 
low,  scarcely  sulhcient  to  cover  the  nubsequont  figures  of  consump 
and  exportatioj;.  The  following  are  the  estimates  of  area,  proo 
and  vjitui.',  since'  1870,  except  thai  the  cn^  of  IPSO  had  not  been  f 
deterniini'd  at  the  date  of  pi-eparalion  of  this  report: 


calendar  3-«us.            '^""JES^'"^ 

T^J^«a 

Total  «lu,ot 

% 

P....I.. 

Qin.OOO 
WS739 

misio 

6.IW.S44 
(,«»,944 

sas 

Cmlt.     Pouiidt. 
8.S  !      nn.i 

5;l  Si 

Hi    11 

'S::^ ::::::::::: 

Mi.rj^.ooo 

'■'■'3~.,:<>'tl 

^;:-- 

'.'.       tt-t>.y.<:,\wo 

4.454.81,1.  aiS 
!;^.'"".':          4(M,930,00ft 

'?:" 

ta.i 

ST..a.\9ni 

~ii,wn,'««r 

39.770,600 

''^xUr:':. 

8.6 

lao 

■■,  M,  .1  ,.^.^irwas  sjiiiillcv  than  tliiit  of  1 888,  the  rate  of ; 
..  y  nit^diiiji.  ar.d  the  iiunUty  n-ii'.tivi'lv  inferior,  yet  the  supply 
>e  ample  for  the  home  and  foi-i>i;;ii  di^mand.  The  influence  o; 
iiatra  wrapper  importations  is  sfM'H'lv  felt  by  Northern  growa 
■igar  leaf, '■""liu(r  to  rodm-e  area  and  discourage  effort  for  tt 


Krwin^  table  shows  the  distribution  of  tobacco  in  compan^^^l 
iBtiinated  production :                                                            "^^^ 

T«™. 

ProdQct. 

Doroestie 

e^«^. 

4eo,>X10.000 

«so,e8n,oi4 

BSS.S40,DDD 

Po^nd,. 

2a,  787,778 
il8,B44,a05 

a»,sas,7iffl 

S:S:!J1 

PlHmdi. 

4»l.0BB.Ba9 
444.0OT.148 
447.a)0.ai» 

49i>.rw.o» 

4i!£.ffr3.00a 

S:3:ffi 

.M7,B0S.JSB 

xa.m 
xa.7QB 

MS 
097 
909 
403 

1 

931 

4.«l,U5,SIg 

!,iae,  403.878 

8.188,108.807 

4,B0e,B78,E» 

_  *^_--^-^_'_     «4.,n.^^,M* 

.»7,w«w  1     t7H.m.7^ 

ULtity  of  domestic  leaf  exported  in  the  last  nine  calendar 
onnts  to  2,139,108,207  pounds,  the  quantity  manufactured 
68,378  pounds,  or  together  4,308,576,585  pounds,  while  the 
production  of  the  same  period  amounts  to  4,461,315,313 
The  production  therefore  averages  17,304,393  pounds  more 
u  Gian.  |ihe  distribution.  There  is  a  small  quantity  unre- 
at  goes  into  consumption  from  the  hands  of  powers  that 
pay  the  tax,  which  would  make  more  than  this  difference, 
■es  that  the  charge  of  overestimates'  is  unfounded,  and  that 
ity  to  error  of  ten  to  twenty  years  ago  has  been  eliminated 
Rcourate  reporting  and  more  thorough  revision  in  consoli- 

be  seen  that  the  distribution  of  1887  amounted  to  517,606,7S6 
'hilethe  estimate  was  386,240,000  pounds,  requiring  131,368,- 
Ifl  to  be  taken  from  the  large  surplus  which  liad  then  accumu* 
I  tiiat  year  there  was  a  preconcerted  effort  to  reduce  the 
salt  almost  impossible  to  accomplish  by  mutual  agreement 
Bl  In  this  instance- bad  condition  of  the  seed  beds  m  spring 
iht  at  the  time  of  planting  aided  the  effort  of  holders  of 
9  to  induce  growers  to  restrict  aoreage. 
^ky  great  dissatisfaction  was  expressed  at  the  estimate  of 
iti.  reduction  of  area  on  the  1st  of  July,  the  dealers  claiming 
m  of  about  58  per  cent,  in  area  alone.  The  discrepancy 
ban  appeared.  There  are  two  elements  of  reduction,  area 
.tian;  m  this  case  area  78,  condition  77  (78x77=60  nearly), 
ID  early  in  the  season  the  prospect  of  a  reduction  of  40  per 
fan  i^iich  was  increased  to  44  per  cent,  by  later  reduction 
on.  The  dealers  counted  loss  of  area  and  unthrifty  condi- 
lai  remained  together,  and  improperly  called  it  all  reduc- 
m.  The  result  proved  the  Department  figures  much  nearer 
1  those  of  the  persons  challenging  their  correctness.  The 
|ffodnct  was  115,896,000  pounds,  while  the  Kentucky  as- 
tamed  117,283,876  pounds.  Instead  of  being  too  high,  this 
ras  evidi.-iitly  too  low,  as  some  assessors  failed  to  report. 
}  report  showed  a  product  of  55  per  cent,  of  that  of  the 
year,  more  than  half  a  crop,  whereas  42  per  cent,  of  area, 
iced  condition,  would  have  barely  made  a  third  of  a  crop, 
"ftmeut's  reported  area  in  July  and  the  November  condi- 
r  mailw  52  per  cent,  of  the  previous  crop,  almost  exactly 
,  .nj  bv  the  State  returns.  iTiis  outcome  was  naturally  ex- 
t  would  be  contrary  to  human  nature  if  millionB  of  dollars 
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held  in  the  product  on  speculation  should  not  distort  the  judc 
of  holders.  As  a  necessary  fact,  many  f ortxines  were  made  d 
that  year  by  owners  of  this  immense  surplus. 

POTATOES. 

The  total  production  of  potatoes  has  increased  in  ten  yea: 
estimated,  somewhat  more  than  one-fourth.  The  average  valu 
bushel,  as  compared  with  the  preceding  period  between  1870 
1880,  is  50.4  cents  against  56.2,  the  yield  per  acre  76.3  instead  of 
and  the  value  of  product  per  acre  has  declined  from  $49.31  to  $3 
Though  the  average  yield  of  the  previous  period  is  not  sustai 
very  large  individual  yields  are  reporiied.  l^erhaps  the  largest 
of  production  ever  made  is  the  result,  during  1889,  of  contesti 
premiums  on  the  largest  yields. 


Calendar  years. 


1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

Total 

Annual  average 

Annual    averagre    for 
preceding;:  ten  years. 


Total  produc- 
tion. 


BuslieU 
107.  e-w, 
109,  l-tft. 
170,  »72. 
208.  IW, 
liK).  04'>, 
!  7^,0-^9. 
3(W,051, 
i:il.  103, 

ao-i,8(», 


570 

A\n 

503 
425 
OCO 
000 
000 
000 
000 


Total  area  of 
crop. 


Total  value  of 
crop. 


Acres.  i 
1,842,510 
2,041,670 
2,171,636 
2,289.275 
2,220,»» 
2,2l)5,8-a 
2.287,136 
2,a')7.322 
2,533,280 


1,526,131.997 


169,570,222 
132,837,175 


$81,062,214 
99,291,841 
96.304,844 
87,849,001 
75,524,200 
78,153,403 
78,441,040 
91,506.740 
81,418,580 


20,009,632  !   768.548,852 


2,223.292 
1,514,045 


85,394,961 
74,653,771 


Average  Average !  At 
value  per '  yield  per  ti 
busheL       acre,     pa 


Ctnta. 
48. 8 
90.9 
55.7 
4:2.2 
80.6 
44.7 
46.7 
68.2 
40.2 


60.4 
66.2 


ButheU. 
91.0 
53.5 

78.7 
91.0 
85.8 
77.2 
73.5 
66.9 
79.9 


76.8 
87.7 


HAY, 

There  has  been  a  large  increase  in  hay  production  during  the 
ten  years.  It  has  occurred  in  the  South,  where  little  attention 
formerly  paid  to  hay-making;  where  grass,  in  fact,  was  undei 
ban  of  rural  public  opinion.  A  great  cnange  has  taken  place  tl 
and  many  growers  realize  that  gi'ass  is  the  mainstay  of  all  agri 
ure,  not  excepting  that  of  the  cotton  States.  Very  large  inci 
of  hay  production  has  also  occurred  in  the  Rocky  Mountain  ref 
Few  ranches  now  undertake  to  winter  stock  without  a  reser 
hay  against  storms  or  frost  and  ice.  The  spring- wheat  States  '. 
taken  the  lead  in  increase  of  hay  in  the  Western  States  for  1 
making  and  dairying  in  place  of  exclusive  wheat  grovring. 
table  following  gives  the  comparative  statistics  of  hay  in  recent  y 


Calendar  yean^ 


880 

881     

882 

883 

884 

885 

886 

887 

lutal 

.iiu^aal  average 

\jinual    average    for 
preceding  ten  years. . 


Total  produc- 
tion. 


Tons. 
81,925,233 
a\ia5,064 
88, 138, 0(9 
40.8(54.0^19 
48,470.4(50 
44.731.5r)0 
41.7^,499 
41,454.458 
46,043.094 


Total  area  of 
crop. 


Total  value  of 
crop. 


Acres. 

25.863,955 

80,888.700 

32.33rsf*5 

35,515,1)48 

;«.571,.593 

89.H4i>,701 

36,501,088 

37, 664, 739 

38,591,903 


415. 
371, 
3K3. 
3<.KJ. 
;iS9, 
353. 
413, 
408, 


811.084 
131,866 
170,826 
»J4.'151 
139,309 
752.878 
437.699 
440,283 
499,665 


875.158,416 


41,684,268 
28,526,750 


315.787,812  \    8.508.216,966 


35,087,535 
28,142,841 


889,246,828 
828,936,991 


Average 

value  per 

ton. 


111.65 
11.89 
9.78 
8.19 
a  17 
8.71 
8.46 
9.97 
8.78 


Average 

yield  per 

acre. 


Tons. 
1.28 
1.14 
1.18 
1.32 
1.26 
1.12 
1.15 
1.10 
1.21 


A 
1 


11 


9.84 
11.86 


1.19 
1.88 


CROP  ESTDIATES  FOR  1888. 


Number  or 

Value  pel 

To 
Talui 

each  crop 

quantity. 

a."".::-.: 

EM.nn 

IB.  3 

1^^ 

14' 

H 

iK 

.aa 

Uv tOOB. 

BupAk*. 

..bniheli. 

BM.O(U 

— Sf 

i5r 

! 

■fi7 

Hiy 

Total 

tons. 

10.50 

.busbeli.. 

—3rr 

—ST 

iwr 

— ^ 

do.... 

llfaMtl... 

.bnduO.. 

1,786, QUO 

^ 

«rr 

ir 

89.000 

Sl.O 

3 

a« 

Total 

Tin 

iWi 

tHul... 

.biubel*. 

»>4 

-1* 

«.B8B 

iM.Ria 

IS.  so 

Bay 

TdUl 

aooat 

■  i.77a,ooi(" 

SI.! 

-U 

WOOO 

aliio 

5T4.4.9 

— fiTlbo 

-^, 

Tow.".".:;" 

U 

.biBlieU. 

ai.B70.0i» 

-sn- 

--msa- 

— Tm" 

Total 

"srwif 

11.85 

mm 

.tnuheli. 

-iirasiiSw 

-SM 

■«:s 

i.ao 

4a|s(ie 

Ttiii'. '.'.'..".. 

'.'.'^!"T.' 

T,« 

jy. 
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n^iU  shotirtng  the  product  of  VueenaUtpotatoea,  tobaeed,  hag,  tto.~ 


Btides. 

FToducM. 

In  1868. 

*lr 

Number  ol 
tattiba 
nohorap. 

s 

|a^"~.:;; 

olw:::::::::;: 

;;;:::|::; 

SS8:S 

^:as 

UH,OOCI 
8,881. 000 

S,BEir,<M8 

18.  B 

SO 
1,M0 

i.sar.au 
SB 

1 

1 

Buckwii^t.... 

ffiSS::-.:;:: 

Hw 

teoa.. 

7,770,  «S 

i.ai«,cm,... 

b^hl. 

BeUirafB 

SI.  BSD 
4,SH 

,:S 

.4S 
18.00 

Si:::::;:;;- 

f- 

Poutoea 

Hv 

do... 

MB,  en 

SeS":?.;;; 

Rje 

Buckwiteat!!!! 
roUtOM 

HMribuA 

'W:!!8 
igl!:!!S 

■'•SiS 

1' 

g?;SS 

80,  MS 

iis,?ra 

li 

.41 

Eaj- 

It  re 

i,B«>.n4 

WhpM ■.'.'. 

SJS,:::;;;;;;;: 

Bsrley 

:i;;:i|i;i 

vmnnia 

M,7t&.(U0 

MTfi.OOO 

B.1(«;0M 

e,54u.iff; 

loio 

157' 

■•gs 

1LT06S 

■S:S 

.49 
1. 00 

■s 

Po»^ 

do.... 

Hay 

iilpoiindj" 

":& 

*,!)«,  S90 

Hy^ 

..-bushels.. 

HorthCwollM, 

M,»t3,IXtt 
J,SS3.00Q 

'■ZS 

1,857.000 

»,7u,ooa 
154.  am 

178,819.4*5 

10.8 

1! 

11,8^.1(10 

1 
,,!S;S 

I. OS 

1 

"1 

H"r 

!^'po^Jnda;; 

B,«i.iao 

Se."";;:; 

...bl«hBl._. 

-.nil.  fiu^'lp* 

iB.riB.ooo 

8.?73,0M 

lea' 

'imIsss 

!,«e,61B 

.CO 

!a::;:::;;::; 
Srr;:;.:;; 

::::::t:; 

a.ssT,Dei 

...bushels, , 
'".'-'.dl'.'.'.'. 

Ky^ 

»i.(TO,OCIO 

«i,4go.Gsfl 

B.fl 
1.80 

a,B9S.Ees 

874,451 
S,b™,901 

.80 

1 

18.48 

C,K8,«n 

ATmt«e 

Humberot 

Taloeper 

^TS. 

Infltaoom 

.buibBla.. 

«.B 

to.u 

tI,Kl,«0 

.pound*.. 

3U,  158,840 

lie 

.08. 

!,5S3,»« 

TTB.TW 

S»^::::: 

31,eifl,000 

IS.  7 

2,*«,47S 

.SS 

IT,  883,  MM 

^,S7«.S» 

]l» 

li,851,7« 

TWal 

8,aS8,8S<l 

fli,««.4as 

.busheU.. 

m.m,»ai 

x.Gw;om 

•oe 

.pound... 

«.«:»n 

s.oas.us 

M,  303.319 

bu--hel. 

sz 

S" 

*l-sg 

■s 

....do.... 

.pounds.. 

a».8M,6»( 

t.2ie,884 

.buHhult. 

'irtslouo 

u:ut 

.poundB.. 

teo6,Tis,Ma 

i,iK.sa 

io.m,7a 

ii8.aM,ais 

.biubeto.. 

41,  us,  000 

lit 

.4a 

'^"^ 

|!»r,«o,Gio 

*,  132,018 

G0,1£8,»D 

.budidi. 

3,tK-,7M 

si,r™,aoo 

m.m'.eoo 

900 

.OK 

.pound... 

•.».1M 

£3.8 

Jo*"* 

1«,0SI 

.w 

1.00 

nui..., 

1,119,807 

17,654,831 

1 
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TMe  Aowing  thtproduti  of  Ou  eenaU,  potatoei,  tobaoeo,  han,  «tai— C 


NombKof 

«E^ 

KeatuGkT 

tndUnconi  .... 

..InubBli. 

».B 

MOO.  an 

1.0S 

11.00 

B,*ro,« 

SiS"!?:-.;;: 

..™^.. 

93,019.000 

!f! 

fSffi 

■» 

18.* 

■s 

..poiu.d«.. 

&MM,OOCI 

2,gGa,C6B 

(00 

LIB 

SB.  100 

11. « 

S.43S.]» 

80. 0 

MT.EIS 

],M5.B1T 

11. 10 

B.on.<a3 

iDdluiooro 

.biuhel*.. 

KSiSTflioOO 

sia 

s,effi.<iM 

.ai 

■« 

TobMco 

..pound*.. 

S8S 

9,017.7M 

4,M5.«a 

1T,B9S.471 

InAltnaam 

.biuhel*.. 

aj,TTO.ooo 

».« 

1,0W.71T 

.» 

10,810.009 

as 

.» 

B,S8B,Sn 

.buihcli.. 

art.BM.000 

».8 

70!,8J7 

.w 

7,«S,7M 

••■•••••••• 


F»i 


fiDdianoom btuihels. 

Wheat do... 


< 

I J 

in  1888. 


Bje 

Oats 

BarlQ7 

Buckwheat. 
Potatoes. 


.do. 
.do ... . 
.do. . .. 

.do 

.do. ... 
Ha7 tons.. 


Total. 


Indian  com bushels. . 

Wheat do 

Rye do.... 

Oats do 

Barley do 

Buckwheat do — 

Potatoes do 

Tobacco pounds. . 

Hay tons.. 


302,583.000 

18,496,000 

550,000 

34,909,000 

l&l.OOO 

81,000 

0,044,000 

13,109,000 

1,802,494 


Total. 


Indian'com bushels. . 

Wheat do 

Rye do 

Oats  do 

Barley do 

Buckwheat do — 

Potatoes do... 

Hay tons.. 


Total. 


Indian  cotu bushels. . 

Wheat do 

Rye do 

Oats do 

Barley do 

Buckwheat do 

Potatoes do 

Hay  tons.. 


Total. 


Indian  com bushels. . 

Wheat do.... 

Rye do  .. 

Oats do. . . 

Barley do 

Potatoes do 

Hay tons., 


Total. 


Indian  com bushels. 

^Tieat do... 

I^ do... 

Oats do... 

Barley  do... 

Buckwheat do... 

Potatoes do... 

Hay tons. 


278,282,000 

24,196,000 

1,647,000 

07,090,000 

4,181,000 

309,000 

16,909,000 

5,272,788 


158,186,000 

15,900.000 

2,668,000 

42,654,000 

144,000 

47,000 

9,063,000 

1,986,460 


144,217,000 

14,608,000 

1,570,000 

26,177,000 

3,520,000 

44,000 

6,321,000 

1,441,440 


yield  per 
acre. 


4,314,000 

28,451,000 

334,000 

1,886,000 
15,735,000 

4,442,000 

1,539,454 


161,000 

14,548,000 

17,000 

5,441,000 

1,042.000 

11,000 

2.092,000 

621,314 


Total 


Wheat bushels. 

Oats do... 

Barley do  .. 

Potatoes do. . . 

Hay tons. 


Total 


Indian  com bushels. 

Rye .do  .. 

CitXR... do... 

Barley do. . . 

Potatoes do... 

Bay tons. 

Total 


200,000 
206.000 
507,000 
383,000 
220,078 


777,000 

2,.'i40.000 

29,000 

1,6(V1,000 

319,000 
2,717.000 

370,013 


85.8 
9.8 
15.0 
26.2 
21.3 
11.5 
90 
1.45 


81.0 
12.0 
11.8 
25.2 
19.4 
10.7 
70 
968 
1.20 


28.7 
15.2 
13.8 
25.3 
20.5 
12.5 
65 
1.26 


Nuoiber  of  Valne  per 


acres  in 
each  crop 


7,771,840 
2,468,982 

109,823 
2,560,683 

196,804 
26,842 

187,880 
8,636,402 


10,958,756 


6,534,921 

1,541,843 

46,600 

1,385,281 

8,443 

7,575 

86,348 

14,126 

1,602,078 


11,128,715 


5,924,566 

1,050,000 

193,325 

1,685,926 

7,082 

8,749 

139,436 

1,548,360 


110,552,394 


unit  of 
quantity. 


85.2 
9.3 
13.6 
25.8 
22.5 
11.2 
75 
1.80 


4,097,007 

1,660,021 

115,472 

1,014,606 

156,428 

3,914 

ai,283 

1,106,800 


8,140,591 


27.8 
12.1 
11.2 
25.3 
20.0 
78 
1.80 


155, 184 

2,351,300 

29,801 

73,760 

786,748 

60.848 

1,184,195 


4,641,831 


22.5 
16.3 
12.2 
26.0 
26.4 
13.6 
105 
1.30 


16.0 
25.5 
24.8 
90 
1.20 


2*3.6 
17.5 
12.2 
27.4 
25.8 
04 
1.60 


7,140 

892.425 

1.393 

209,278 

39,479 

813 

10,927 

477,034 


1.648,389 


12,600 
8,094 

20,945 

4.260 

188,396 


229.197 


3-1,394 

134,074 

2,379 

60,740 

12,877 

28,003 

240,075 

519,542 


10.24 
.85 
.50 
.20 
.55 
.06 
.29 
4.62 


.30 
.88 
.53 
.24 
.58 
.67 
.36 
.08 
7.36 


.26 
.88 
.46 
.22 
.53 
.65 
.48 
4.20 


.22 
.83 
.48 
.19 
.52 
.62 
.36 
8.75 


Total 
valuation. 


$06,775,680 

20,506.600 

828,673 

13,418,000 

2,299,701 

203,731 

4,903,668 

24,360,257 


133,351.810 


60.774,900 

16,276,480 

291,436 

8,378,160 

95,001 

64.306 

2,17.5,970 

2,048,714 

13,266,356 


102,361,323 


41,128,380 

■14,044,800 

1,227,227 

9,383,880 

76,403 

30,461 

4,350,408 

8,128,890 


78,370,424 


31,727,740 

12,041,640 

753,801 

4,973,630 

1,830,206 

27,421 

2,275,641 

6,405,400 


.70 
.85 
.07 
.60 
.58 
.61 
12.03 


59,035,481 

8,019,800 

21,183,350 

288,627 

1,119,600 

9,126,277 

2,709,839 

18,519,632 


58,901,625 


.68 
.78 
.04 
.40 
.56 
.65 
.36 
9.13 


109,480 

11,847.440 

10.865 

2,176,400 

678,236 

7,184 

763,241 

5,072,697 


20,650,392 


.92  I 
.63  i 
.75  ; 
.67 
10.83 


.57 
.90 
.66 
.42 
.70 
.45 
11.40 


lai.ooo 

129.780 

380,152 

256.878 

2.388,445 


3.334.255 


442,890 

2,111,400 

19.127 

698.880 

^3.529 

1,2S2.5J>7 

4,218,148 

8,fi3e,6n 
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Tdbh  showing  the  average  yield  per  acre  and  price  ver  busM,  paund, 

farm  products  for  the  year  1888. 
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•              •  •  .  ■ 
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10.50 
9.40 
15. 7ri 
1.5.80 
14.70 
11.25 
12.75 
11.00 
13.00 
12.76 
13.  (K) 
13.10 
1«.25 
l:i.  40 


10.13 


Fouxi 


i. . 


.13 ;. 

.12    , 


11 


,06 
.06 
.08 


12.40 
12.  Vi 

10.  :a 


10.40 
•1.00 


480 
680 


.07 
.08 


.827 
.840 
.335 
.821 
.264 
.317 
.4('8 
.411 
.383 
.4tt 
.406 


10 
16 
16 
15 
11 
16 
20 
SP 
19 
8K 
» 


^M 

■ 

■ 

1 

1 

^H 

^M 

^M 

^H 

1 

H 

lerage^ieldperaenaniipnMpfTlmiiM,  i-le.^Tjcailiaam 

1 

Budnrbwi. 

PotoWoa. 

iw. 

Tcb&cm. 

Cotlon, 

St 

PrlM 

■a- 

Prico 

Tops. 

Prtc* 
km. 

Poundn. 

Price 

Balu. 

PQund& 

P 
CO 

9.1 

IftU 

80 

i 

i 

7S 

M 
Ot 

n 

s 

lao 

7S 
BO 

r 

1 

If 

ti 

wioB 

SOD 

loe 

.387 

UO 

a! 

1 

10.  T 

ft! 

.70 

1 
1 

.07 
.« 

"'.'.'.' 

9S0 

.08 
.10 

'."'." 

16 

1 
1 

1 
1 

ttO 

.10 

« 

11.S 

S.B 

.80 

• 

13.3 

.433 

79.9 

.» 

..« 

aTd 

JBT.l 

.077 

.BM 

180.* 

*HI*Ae««wafl«'»<''*«'^J«'"'«^  <"//«"»  !«>*'«'• /<»•*«  year  li 

TWrt- 

Cora. 
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Bye, 

Oku. 
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BdcH- 

PoU- 

tMS. 

Bw. 

T<^)U- 

Ot* 

110.80 

(11.78 

(14,81 

10.07 

160.80 

\s 

!5:S 

's 

13.33 

14. 8S 
1ft  M 

flS 

"JTB" 

S.03 

IB.lfl 

s?'2; 

,M 

8.41 

ss 

*::: 

s-s 

G.ei 

4.77 

«.I0 

S4.00 
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IS 
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■ 

!:S 

iS 
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Chneral  summary  showing  the  estimated quanHHea^  numXmrataenif  and  dm i^pi* 

gate  value  of  the  crops  of  the  farm  in  1888. 


Products. 


Indian  com bushels. 

Wheat do... 

Rye do. . . 

Oats do. . . 

Barley do. . . 

Buckwheat do. . . 

Potatoes do. . . 


Total 

Tobacco pounds. 

Hay tons. 

Cotton bales. 

Grand  total 


Quantltgr 
piodaoed. 


1,867,  TOO,  000 

416,806,000 

88,415,000 

701,785,000 

68,884,000 

1£,  060, 000 

908,865,000 


566,786,000 

46,648,094 

6,  MO,  888 


Number  ol 


75,073,768 
87,886,188 

8,861,806 
96.986,888 

8,096,888 
918,680 

8,588,880 


148,814,880 

747,886 

88,591,806 

19,068,501 


7,818,100 


18,TILM 
lfl5.4M,ii 

7.«7,iff 


8il«k«i« 


Table  showing  tlie  average  yield  and  cash  value  per  acre  and  pries  per  wit  if 

quantity  of  f ami  products  for  the  year  1888. 


Products. 


Indian  com . . .  bushels . 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 


Aver- 

asre 

yield 

acre. 


26.3 
11.1 
1-2.0 
36.0 
i.'1.3 


Average 

price  p^r 

unit  of 

quantity. 


.02C 

.588 
.278 
.590 


Aver- 
age 

Toine 
per 

acre. 


88.05 

10.82 

7.07 

7.24 


.x      I 


,  V>« 


Products. 


Buckwheat .  .bushels. 

Potatoes do... 

Tobacco pounds. 

Hay tons. 

Ck>tton pounds. 


ATep- 
per 


18.8 
79.9 

787.1 
1.21 

180.4 


Avenge 

price  per 

unit  of 

({uaDttty. 


10.688 


.077 
6.76 
.086 


km- 


liN 


FARM  ANIMALS. 

There  has  been  for  several  years  an  interest  in  hor8e-breediiu;fli>t 
has  been  wide-spread , and  it  has  by  no  means  subsided.  It  is  g^raaiuJly 
modifying  and  molding  the  stocks  of  all  portions  of  the  country. 
The  tendency  is  towards  larger  horses  for  farm  work,  for  roadsteA 
stage  horses,  and  for  freighting.  The  favorite  breeds  of  EnglBOfl 
and  tlie  north  of  France  are  stul  imported  and  regarded  witii  gw>* 
favor  in  the  West. 

The  number  of  mules  is  estimated  at  2,331,027.  The  number  i^ 
poii:ed  a  year  ago  was  2,257,574.  The  largest  increase  is  west  of  th® 
Mississipi)i.  There  are  few  north  of  latitude  40°,  though  somefanft- 
ers  in  the  nortlicni  belt  regard  them  as  cheaper  than  horses  for  farm 
work.  In  som(^  of  the  Southern  States  Texas  mules  have  largely 
taken  the  place  of  oxen.  For  plantation  work  they  have  always 
been  in  strong  competition  with  horses.  In  many  districts  they  hav« 
been  partially  displaced  by  Texan  ponies.  Missouri  is  still  the  grerf 
mnle-rahsiiig  district. 

The  number  of  milch  cows  is  necessarily  increasing,  somewhatnH" 
ecjually,  as  attention  is  locally  directed  to  dairying.  The  dairy  iB> 
prominent  resource  of  Eastern  farmers,  not  only  for  milk  but  fcj 
butter,  notwithstanding  Western  competition.  Creameries  are  wr 
increasing  in  the  New  England  States,  as  farmers  keep  the  skte' 
milk  for  foedinfj:,  and  thus  retain  the  fertility  of  their  huids.  ^ 
ginia  and  Nortii  Carolina  are  engaged  in  dairying  operations  ( 
siderably,  making  a  demand  for  cows.     Wisconsin  and  Mijui> 
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-toidly  increasingthenimibers  of  milch  cows,  and  introducing  or 
Sng  Jerseys  and  other  milk  breeds.  The  estimat-ed  number  of 
Mih  cows  on  farms  ia  estimated  at  15,952,883. 
rhe  apparent  niunbers,  as  estimated,  indicate  an  increase  in  ten 
K8  ofVi  per  cent,  in  cattle  other  than  milch  cowb,  and  33  per  cent, 
all  cattle.  They  come  to  maturity  somewhat  earlier,  and  it  is 
ind  that  beef  can  not  be  made  at  a  profit  without  steady  flesh- 
iking,  summer  and  winter.  This  causes  some  increase  In  the 
oust  of  beef  produced. 

rhe  winter  losses  on  the  range  constitute  another  element  of  un- 
tainty.  They  are  light  in  some  winters  and  in  others  very  heavy, 
I  only  par+iaUy  known  to  the  ranchmen  themselves,  except  as  ap- 
nimately  determined  at  the  summer  roxmd-up.  The  difCerence 
ween  a  loss  of  5  per  cent,  and  25  is  a  demoralizing  element  in 
ck  estimates  as  well  as  in  stock  profits. 

le  numbers  of  sheep  declined  annually,  under  the  operation  of 
■  tariff  reduction  of  1883,  from  50,636,636  as  estimated  in  1884  to 
699,079  iu  1889.  The  lowest  prices  were  reached  in  1886.  In  1887 
le  was  a  slight  increase  in  price,  and  the  decline  in  numbers  would 
n  been  arreste<l  but  for  the  continued  threat  of  free  admission  of 
I  wools  of  the  world.  The  desirability  of  American  wools  and 
lir  diminished  product  naturally  tended  to  increase  the  price,  which 
fened  slightly  the  market  value  of  sheep,  in  the  face  of  the  un- 
tainty  as  to  its  future,  which  induced  timid  growers  to  reduoe 
tliertheir  flocksor  go  out  of  the  business  altogether.  Itisworthy 
aotice  that  our  localestimates  for  the  present  year  quite  uniformly 
•Wan  enlargement  of  numbers,  andalsoan  increase  in  price,  while 
MB  of  all  other  farm  animals  are  declining.  There  is  perhaps 
indufltry  that  is  so  sensitive  as  wool-growing,  responding  so 
ckly  to  appreciation  or  depreciation  of  price.  The  reason  evi- 
itly  is  that  it  is  almost  the  only  animal  indastry  that  is  liable  to 
ei^  competition,  and  is  thus  exposed  to  the  hostilities  and  nncer- 
ities  of  national  legislation. 

Tm  increase  in  the  number  of  swine  is  in  proportion  to  advance  in 
mlation.  This  is  especiaUy  noticeable  in  the  South,  which  had  a 
{e  breadth  of  com  last  year  and  an  increase  in  nitrogenous  for- 
.    There  is  also  some  increase  in  the  West. 

le  numbers  of  each  species  of  domestic  animals  on  farms  and 
clies,  not  including  those  held  in  towns  and  cities,  are  thus  esti- 
«d: 


! 


Slock. 

,m 

wo. 

"SSZt 

i/ 

I4.!n»,aa7 

M.OIS.TBO 

j 

1 

)to  Vreaent  returns  of  our  corrospondenta  show  a  general  continn- 
i  M  flie  tendency  toward  lower  values  which  has  been  noted  for 
■■I  Tesrs,  sheep  alone  marking  an  exception.  The  decline  in 
jjluyi  been  sufficient  to  reduce  seriously  the  aggi-figate  value  of 
PHMS  of  stock  from  that  reported  last  year, 
'...4»fl9 16 
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The  heaviest  decline  of  the  year  has  been  in  the  oase  of  honai^ 
amounting  to  $3.05  per  head,  and  the  reported  increase  in  numben 
has  not  been  sufficient  to  offset  this  loss.  With  the  ag^gate  num- 
ber of  horses  increased  by  more  than  600, 000  head^  their  total  value 
is  less  than  that  of  last  year  by  more  than  $3,500,000.  The  decHne 
in  the  price  of  mules  is  less  than  one-half  as  much  per  head  as  that 
of  horses,  $1.24,  and  the  increase  in  numbers  more  than  makes  good 
this  loss. 

Milch  cows  show  a  decline  of  $1.80,  and  oxen  and  other  cattle  ILM 
per  head,  from  the  prices  of  January  1,  1889.     In  the  two  classeBto- 

f  ether  there  has  been  an  increase  in  numbers  amounting  to  2,470,865, 
ut  their  aggregate  value  is  lessthanthatof  ayearagoby$49,685,91gi 
The  magnitude  of  this  shrinkage  in  our  cattle  value  will  be  bestq^ 
preciated  by  a  comparison  of  the  present  returns  with  those  of  1884^ 
when  the  average  price  of  both  classes  reached  the  highest  figozv 
shown  during  the  past  decade.  In  that  year  the  aggregate  value  was 
$1,106,715,703,  while  the  present  return  makes  it  but  $913,777,270,* 
decrease  of  $192,038,433  during  six  years,  despite  the  fact  thatwiuin 
that  i)eriod  there  has  been  an  mcrease  in  numbers  amounting  to  more 
than  10,000,000  head. 

The  preseut  returns  show  a  revival  of  interest  in  sheep  husbandiji 
the  decline  in  numbers  which  has  steadily  continued  since  1884  hiT- 
ing  been  checked  and  a  gratifying  increase  in  numbers  over  last  yair 
reported.  This  revival  of  interest  was  first  manifest  in  prices  in  1887, 
and  has  since  been  slowly  checking  the  decline  in  numbers.    The 

!>resent  returns  show  an  increased  valuation  per  head  over  that  of 
ast  year,  amounting  to  14  cents,  the  aggregate  value  showing  an  in- 
crease of  slightly  over  $10,000,000. 

Swine  show  an  increase  in  numbers  during  the  year  of  more  than 
one  and  a  quai'ter  million,  but  the  price  has  declined  during  the 
same  period  from  $5.79  to  $4.72,  and  the  total  value  has  fallen  of 
$47,888.85-7. 

The  following  statement,  giving  the  total  value  of  the  different 
classes  of  stock  in  1889  and  1890,  strikingly  shows  the  heavy  shrink- 
age in  stock  values  which  has  taken  place  during  the  past  year: 


stock. 


Horses 

Mules 

Milch  cows 

Oxen  and  other  cattle 

3heep 

^wine 

Total 


1889. 


$982.1W,P27 
170,444,481 
806,236,376 
5'.)7,'J36,812 
00, 6-10, 369 
iRH,»)7,l03 


a,507,0SO,058 


1890. 


$978,516,562 
182,8^.009 
353, 154. 188 
500.025,187 
10.),  659. 761 
dIS,  418,336 


2,418,766,028 


bustimv 


-  18,074,5 

-  86.611.2 
+  I0,0l9.g 

-  47,P="  *- 


Interesting  in  connection  with  this  showing  of  the  aggregate  vain* 
a  statement  o'  ^^<='  iT-qra^e  i:)ri^«  p^r  head  of  each  class  of  animft* 
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iheep 
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11 
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SJiS 
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2S0.097 
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i 
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11 
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II 
!i 
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SEffi 
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EOtmaUd  number  (^  animalt  on  forma  and  randkat,  etc,— Co 


StaUs  anil  TerriUHoa. 


Oxen  acdoUicri 


WoM  Virginia! 

KDiitaclQr 

Ohio 

Ulchlsim 

Illl.Ull« 

WlKnoria 

UaQuotA 

low* 

VrhnakA '.'.'.'.'. 
C&UfomEii 

Colondo 

UMbo .'.'.'.'.'.'.'.'. 

New  Uezlco.. 

TTWh 

WDHhiD^ton... 
WTomlng 


Jt.na.a 


H7,TIS 


l.SI7,N0 


HalnB 

New  HampshlTB 

KiodelBlBud 

ConaHDticut 

New  York 

NowJerBey 

peDni^lviuila  ... 

nCuTlnod 

North  Ciroiini!] 
SduUi  C^roUnai. . 
Geonria 

ilabotna 

KlBiiMippf 

brkaDSos  ....... 

rBKOMSoe 

West  Virginia... 

Keoluolir 

)hlo 

JUdiigan 

'bdiaaa . 

IVIscmuda 

llnneaota 

Xaami:. '.'.'.'.'.'.'.'. 
Caiitnmia'.'.'.'.'.'.'. 


^'^" 

^■5a^ 

a. 

f 

as 

340,148 

1  771,  *v 

i. 

800,333 

lT«.n4 

7,StB,09« 

i,asu»9 
a.ms.TOB 

ll.BK,  SS4 

s'.aa'.w 

!^!44S 

b.m,*** 


l.tK.XS 

B.sciainno 

5.  DM,  000' 
i,7».195 


Sheep. 

Hoe>. 

■nd  TBtTlloriei 

Number. 

Aferap! 

Value. 

Kuinber. 

priue. 

™,». 

ill 

J 

3,B7*,1IH 

4S 

^ 

60 

00 
86 

'1 
1 

* 

M.SSS.OTS 

aw 

100,858,761 

51,S(K,780 

4.™ 

aw,  418,  W 

DISTRIBUTION  OF  CATTLB,  SHEBP,  AND  SWINE. 

Following  table  indicates  the  surprising  increase,  in  fifteen 
>f  the  movement  of  cattle  in  Western  cities— Cnicago,  St, 
Kansas  City,  and  Omaha.  In  1875  the  receipts  amounted  to 
J9i  in  1889,  to  5,219,154,  an  increment  of  265  per  cent.  Tak- 
I  tne  numbers  retained  for  consumption,  the  shipments  were 
»7  in  1885,  and  2,530,281  in  1889,  an  increase  of  143  per  cent. 
t     shipments  of  Chicago  were  nearly  doubled,  the  consump- 

lar  as  represented  by  the  difference  between  commercial 
i  and  shipments,  increased  from  224,309  to  1,763,310,  an  enor- 
idvance,  caused  by  the  cutting  and  packing  and  canning  of 

well  as  by  the  supply  of  the  immediate  wants  of  a  rapidly 
mg  population.  The  progress  of  Kansas  City  in  the  cattle 
ent  Das  been  more  rapid  than  that  of  Chicago;  and  Omaha,  a 
dppiug  point,  is  rising  rapidly  into  prominence.  The  Mis- 
iiTer  cattle-yards  promise  to  rank  above  Chicago,  and  to 
1  the  centers  of  cattle  distribution  for  the  country  between 
ri  and  the  Sierra  Nevadas. 

BeeeipU  and  aMpmenta  of  Wettem  tuarkeU.  -" 

OATTLZ. 
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151413 

a»,OM 

e  between  1875  and  1888  has  not  been  very  heavy  in 

The  revolution  in  the  meat  trade,  caused  by  the 

oi  fresh  meat  brought  in  refrigerator  cats  from  the 

fronted  the  development  of  the  marketing  of  cattle  on 

•  have  decreased  18,266  in  Philadelphia,  30,869  in 
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Boston,  and  increased  onlj  57,434  in  Baltimore,  and  58,S36  In  "Sew 
York;  in  all  those  cities  the  increase  is  only  9  per  cent. 


SeeetpU  at  EatUm  ettlM. 

T«™. 

ffowYoik. 
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phU. 
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«T4,dffl 
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11 
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A  fp-atif ying  incroaise  in  the  Tolame  of  the  movement  of  sbsep  in 
fifteen  years  is  apparent.  It  illustratea  the  growing  abusdance  of 
the  meat  supply,  and  indicates  a  wholesome  change  in  the  puUic 
taste  in  favor  of  mutton.  This  change  is  real  aa  a  practical  fact,  liut 
it  comes  from  improvement  of  mutton  more  than  from  any  n^ 
change  in  the  popular  taste.  High  quality  will  speedily  oonvert  the 
most  perverse  mutton-haters,  and  make  the  Amerioans,  like  the  Bn- 
glish,  mutton-consumers  rather  than  the  beef-eaters  they  are  pop- 
ularly supposed  to  be.  The  comparison  of  receipts  and  shLpmeinB 
of  these  primal  Western  markets  la  as  follow^ : 


Tliis  is  an  incivase  of  377  per  cent,  in  receipts,  and  of  316  per  cent 
in  shipments.     If.  would  be  interesting  to  know  how  much  the  aver- 
age weight  of  CHLcass  has  been  increased  in  the  same  period. 
SecMpts  and  ghipmentu  of  Wettem 


Tmtl 

CWciiKO- 

et. 

Loub. 

K»uuCltr. 

On.^ 

R(SCsIpt4l. 

B«e[[iU. 

SMVlpte. 

BM«lpU. 

SUpmerift 

11 

11 

i.8sa,«ii 

i!wi,?n 

Si 

If 

Is 

4it)uk 

353, 4W 

li 

74.433 

9ig!oti 

aw;  7* 
387.  nw 

A16.671 
361.875 

li 

IT^BBl 



lis 

'«»::::::::: 

SS 

An  increase  of  about  50  per  cent,  has  been  made  in  Uke  Eastsn 
•eceipts  of  sheep,  which  is  much  greater  than  the  inorease  of  pop* 
pHr^fi  fli hu'  •  inry"'  v>nn>mi>'*'on  o^  muttott  than  foPBaerly.    TV 


ta. 

Beeetpti  of  Battem  titiet. 


inKeirTorlctfin 

*  J      tn 

1h  in  rexaiiivuiy  large  proportions  to 


Tork.    Borton. 


BalUniore.     Total. 


W 


It,  178, 890 

i,Biie,M 

(.UB.BSO 


S.OU,77 


(BB.M7 
6H.4H) 
U1.4H 
6aS.4M 


I  ntuDbers  of  awine  received  in  four  Western  markets  was 
089  in  1875,  and  10,.389,971  in  1888,  being  an  increase  of  186  per 
CHicago  and  Kansas  City  take  the  lead,  and  the  rate  of  ad- 
<  ia  greatest  in  the  latter  city.  Shipments  have  not  increased 
r^dly. 
»ipta  at  Eastern  cities  hare  increased  £>9  per  cent. 


Beceiph 

and  shipmenU  of  Western  markeU. 
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EauuCltj. 
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Shlpm«.». 
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SUnmraU. 
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I.JB1,(BI 
1.7«(.7W 

].iB;:7Hi 
1.474, 4ra 

«3,39D 
163,777 
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15*.  9M 
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Eaa.DOB 
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6S7 

1 

«7 
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:; 

»W,4B7           UP.aOB 
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Receipts  of  Eagfem  aittes. 


Te«B. 

New  York.   BoBoQ. 

"sr 

■"""•-• 

Ibt4a. 

s«a.«oo 

SMMO 

ii 
11 

STB,  (81 

Ii 

mi,M7 

'AS 

WISH'S 

i,r-wij>ia     7T1 

1.007,430       7% 

817 

1 

•»!S 

,0]2.4eo 
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FORBION  AORICULTURAL  BZCHAHaB& 


There  are  presented  here  in  detail  from  the  records  of  the  exporte 
and  imports  of  ^the  Treasury  Department  the  values  of  surplus  prod- 
ucts sent  to  foreign  countries,  and  of  the  agricultural  producta  im- 
ported from  other  countries.    It  should  be  remembered  that  the  prices 
of  exports  are  not  those  which  are  received  by  farmers,  but  the 
at  the  sea-port  from  which  they  are  shipped,  which  are  in  some 
more  than  double  the  farm  prices.    The  values  of  imports  arein\ 
at  f oreim  ports,  and  are  increased  by  transportation,  comm 
and  exchanges. 

Imports  of  (igricuUurcU  products,  1888  and  1889. 

IHPOBTS. 


Articlofl. 


Sugar  and  molasses: 

Siu;ar 

Molasses 

Sugar  drainiogs . 


Total  sugar  and  molasses. 

Tea,  coffee,  and  cocoa: 

Tea. 

Coffee    

Ooooa 

Unenumerated  items , 


Total  tea,  coffee,  and  cocoa . 


Animals  and  their  products,  except  wool: 

Cattle 

Horses 

Sheep 

All  other  and  fowls 

Bristles 

Butter 

Cheese 


^. 


Qrease 

Hair 

Hides 

Hide  cuttings,  etc 

Hoofs,  horns,  etc 

Meats— 

I'reserved 

All  otlier 

Milk,  preserved  or  cannoU. 

Oil,  animal 

Sausof^  skins 

Unenumerated  Items 


Total  animals  and  their  products,  except  wool. 

Fibers: 

Animnl — 

Wools 

Silk,  unmanufactured 

Vegetable- 
Cotton  

Flax 

Homp  and  all  substitutes 

Jute 

Sisal  grass  and  other  vegetable  substances 

Fibom  not  elsewhere  specified 


Total  fibers 

Miscellaneous: 
Breadstuff  a— 

Barley 

Com 

Oats 

Oatmeal 


Rye... 
Wheat 


188B. 


974,  M5, 906 

6,401.085 

7,618 


79,748^814 


18,880,685 

60.607,680 

8,351,778 

818,801 


7t),  438. 880 


87S,986 

5,406,868 

1,860,880 

858,904 

1,215.896 

20,4S9 

1.814,086 

9.818,478 

405.501 

161,489 

9,808.485 

23.989,880 

847,791 

806.190 

&17.88S 
151,619 
376.069 
8,744 
890,716 
141.866 


41.516.401 


15.887.817 
19,061.6t» 

744,800 
1,809,069 
6,081.887 
S,8r7,869 
5.480.804 

818,138 


51,487.091 


8,076,088 
87,616 


4,« 


S8,S)1,M 


f/BJiB 


8B.8n.tf 


i,»,«! 

1,«4,2 
M,597 

8,4tt.2 
1M.JI 

8B,S2 
80l.Kf 

^& 
198,2* 


is,»8.(n^ 


17,Jig 


60.1Blk«i 


121^60 


Articles. 


Oontbnied. 
-Oootiiiued. 


t       and  farioaoeoiis  substances  not  elsewhere  specified . 
.inito 


itafale 

Soiie:  

oreiipreflwd — 


ber 

0  or  ooBcmtlnl 


M,  and  ahnibs. 
tea  moal 


PoSbar. 
eaf  ... 


i: 

and  peas 


land  sauces. 


their  natural  state  or  In  salt  or  brine 
epared  or  presenred 


and  other  sparkling. 


boUles   

kemtmerated  items. 


RBCAPITULATIOir. 


id  cocoa 

heir  products,  except  wool 
and  vegetable 


ipofftsof  agricultural  products 


1888. 

1889. 

118,257 
1,023,861 

15,792 

1,055,656 

215,084 

216,573 

20,602,^3 

18,746,417 

979,524 

1,062,885 

1,017,495 

1,166,472 

2,231,566 

2,684,105 

166,588 

96,574 

164,585 

111,881 

617,172 

696,066 

1,297,208 

1,106,854 

1,191,871 

1,183,005 

1,789,660 

1,454,097 

291,854 

825,331 

3,012,961 

8,499,437 

2,883,421 

5,007,223 

187,677 

178,668 

603,566 

514,888 

^»5^'^ 

1,578,421 

914,778 

890,889 

10,870,841 

10,868,226 

842,201 

690,908 

2,100,187 

786,343 

8,693,021 

821,106 

416,968 

849,422 

715,063 

428,124 

860,215 

889,804 

8,640,475 

4,254,418 

2,287,062 

2,126,548 

1,402,661 

1,826,811 

119,860 

123,187 

76,026,693 

71,254,894 

79,748,814 

96,801,894 

76,482,880 

89,859,822 

41,646,401 

42,263,014 

64,427.021 

69,463,986 

76.026,693 

71,254,894 

828,276,818 

366,133,060 

B  of  the  products  of  domestic  agriculture,  1888  and  1889. 

EZPOBTS.  * 


Articlea. 


ndfb'wli 


.number. 
....do — 
.  ...do. ... 

.  ...do 

....do 


and  horn  tips. 


F««l*«* 


doTOn.. 

poimds.. 

and  all  soap 


of 

hanfurs 


1888. 


Quantities. 


140,206 

23,755 

2,263 

2,971 

143,817 


419,701 
856,899 


Value. 


$11,577,678 
103.017 
412,774 
878,765 
880,490 
42,466 


198,176 

766,186 

66,724 

46.778 

924,777 

811,279 

078,822 

7,679 


1888. 


Quantities. 


206,786 

45,128 

3,748 

2,960 

128,862 


548,760 
684,206 


Value. 


$16,616,917 
836,764 
602,469 
856,383 
866,181 
86,141 


842,429 

610,114 

75,986 

72,  r" 


837,876 

886.781 

909,796 

96»8e8 
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Reports  of  the  products  of  domestie  agrieidturSf  1888  cnid  1Q8<^  ■Oonti 

EZPOBTS. 


Articles. 


1888. 


Qiuuitfltles. 


ValDO. 


188B. 


Animal  matter— Continued. 
Oils: 

Lord gaUons.. 

Other  animal do.... 

ProTisions,   comprising    meat    and 
dairy  products: 
Me^  products- 
Be^  products— 

BeN,  canned pounds . . 

Beef,  fresh do... 

Beef, salted  or  pickled,  .do — 

Beef,  other  cured do — 

Tallow do — 

Mutton do — 

Oleomargarine- 
Imitation  butter do — 

The  oil do 

Pork  products- 
Bacon  do 

Hams do  ... 

Pork,  fresh do 

Pork, salted  or  cured. .  .do  — 

Lard do — 

Poultry  and  ^ame 

All  other  meat  products 

Dairy  products- 
Butter pounds. . 

Cheese do 

Blilk 

Wax,  bees pounds. . 

Wool,  raw do — 

Total  value  of  animals  and  animal 
matter 


980,  ei« 
«17,7«7 


40,458,875 
98,406,278 
48,080,260 
88,151 
08,488,062 
204,788 

1,720,827 
80,146,505 

881,808,708 

44,188,060 

63,187 

58,886,066 

207,740,007 


10,456,651 
88,006,458 


78,070 
22,164 


600»5M 
414,888 


8,881,281 

8,606,479 

8,670 

4.858,658 

18,641 

818,884 
8,880,128 

27,187,175 

4,068,456 

4,488 

4,868,891 

88,761,106 

85,406 

915,817 

1,884,008 

8,786,804 

894,806 

90,554 

6,278 


109,888,948 


Bread  and  breadstuffs: 

Barley bushels. . 

Bread  and  biscuits pounds . . 

Com bushcLs . . 

Com  meal barrels . . 

Oats bushels. . 

Oatmeal pounds. . 

Rye bushels . . 

Rye  flour batrelK. . 

Wheat bushels. . 

Wheat  flour barrels. . 

All   other  breadstuffs   and  prepara- 
tions of,  used  as  food 


550,884 

13,948,706 

24,278,417 

270,613 

832,564 

4,329,293 

78,783 

2.674 

66,789,261 

11,963,574 


317,289 

658,580 

13,856,950 

765,086 

143,284 

130,488 

50,706 

10.068 

66,241,408 

54,777,710 

741,150 


Total  value  of  bread  aud  bread- 
stuffs 


187,191,667 


Cotton  and  cotton-seed  oil: 
Cotton— 

Sea  island pounds. 

Other  unmanufactured do . . . 

Cotton-seed  oil j;:allons . 

Total  value  of  cotton  aud  cotton- 
seed oil 


Miscellaneous: 

Broom  com 

Fruits  and  nuts-- 

Apples,  dried pounds . . 

Apples,  preen  or  ripHJ oarrt.'ls. . 

Fruits,  preserved — 

Cannoii 

Other 

All  other,  tn^v.'n,  ripe,  or  dried 

Nuts 

Hay toiis . . 

no[)3 IKuuids . . 

Oil-cake  and  oil-cake  meal   do 

Oil*- 

Linseed gallons. . 

Other  vegetable 

Rice pounds. . 

Seeds- 
Clover  do 

Cotton do 


7.053.765 

2,257,067,001 

4,468,697 


1,678,888 

221,343,932 

1,935,739 


668,060 


61,085,864 

187,806,801 

65,008,809 

194,086 

77,844,566 

886,  an 

8,198,017 

887,877,809 

48,647;8«7 

22,794 

64,110,846 

816,848,990 


16,604,998 
64, 909,08 


90,017 
141,678 


1.440,881 

14,484,880 

09,608,929 

813tl86 

684,226 

10,810,418 

887,858 


46,414,199 
9.874,808 


8,419,669 

2, 878, 397, 100 
2,690.700 


224,042,499 


11,803,101 
489,570 


18,198 

6,7U3,818 

502,744,209 

92,134 

898,'535 

13,357,899 
6.216,555 


160,651 

818,682 
1,878,801 

884,668 

58,630 

397,648 

27,784 

328,819 

1,203,060 

6,423,930 

68.049 
60,890 
82,834 

1.009,606 
64.196 


22,102.OT§ 
012,406 


81, 

13,560,982 

688,817,680 

78,451 


489,706 
X1.&S8B6 


EZP0BIT8. 


ISM-^Oontiinudp 


jftnyoni-OoBllnqed. 
|»d^— OonttnuiecL 

Ftejoned  or  Uueed. 

Tfanotby 

AUother 


.  bushels, 
.pounds. 


pounds. 

Sterna  and  trimmingB do... 


bushels. 
...do... 
...do... 


OniooB 

Pens  And  beans 

PoUtoes 

VegetableB,  canned 

AM  other,  indtiding  pioklea 


In  bottles dozen. 

Kot  In  bottles .eallons. 

A&othor  aisricultural  product 


IMal  ▼alue  of  misoaUaaeous  prod- 
ucts  


BXCAPXTULATIOB. 

lalua  of  animals  and  animal  matter. 

value  of  bread  and  breadstuffs 

■lvalue  of  cotton  and  cofcton-seed  oil , 
ill  value  of  miscellaneous  pvoduota 


Total  a^lcultural  e>cportB 

islocporU  

'  <M1  of  agricultural  matter 


laaa 


QuantitleB. 


940,196,681 
}8,«7,140 

56,726 
968,170 
406,880 


7,186 


Vahie. 


941,165 
117,6f?7 
263,966 

91,807,776 
488,606 

64,161 
469,763 
606,111 
965,537 
140,664 

81,666 
901,595 
S63,r«) 


aj,  948, 896 


109,889,948 

127,m,fi87 

S»i,»<1^499 

36,04^895 


498,006,029 

063,869,104 

S.0 


1689. 


Quantities. 


Value. 


io,9oo,er3| 


811,681,061 
19,988,181 

75,074 

994,466 
«1,966 


7,811 
878;860 


1451,798 
199,914 

18,546,991 
854,077 

68,780 
560,674 
816,294 
311.264 
196.190 

88,000 
936,488 
228,809 


40,910,753 


196,586,103 

123,870,681 

289,078,879 

40,210,758 


599,747,396 

730.  m  609 

79.5 


liteompUation  of  domestic  agricultural  exports  sugar  and  molasses  are  not  included,  because 
")  mainJT  re-<^xports  of  forei^  production.    The  touUs  differ  from  those  glTen  by  the  Bureau 
sties  of  the  Treasury  Department,  they  haviuj^  included  sugar  and  molasses,  *'  ginseng  and  roots, 
.jd  barioi  not  otherwise  specified,''  ana  **  g^oose  or  gn^pe  sugar." 

T     agricultural  exports  of  the  United  States  during  the  past  year 

muted  to  about  $530,000,000  at  the  sea-ports,  or  about  $400,000,000 

he  farms.    The  agricultural  imports  amounted  to  over  $356,000,000 

oo;      of  shipment,  and  fully  $400,000,000  with  freights  and  com- 

nsadded,  ^vitllout  further  allowance  for  undervaluation.    Thus 

ikiKeB  most  of  our  agricultural  exports  to  pay  for  agricultural  im- 

^    These  imports  are  largely  food  and  fibers.    The  heavier  items 

r  1888-'89  were  as  follows: 

md  molasses $93, 301, 894 

Js  and  thoir  products,  except  wool 42, 263, 014 

animal  and  vegetable 59, 453, 936 

ind  nuts 1 8 ,  746 ,  417 

-  and  other  cereals 8, 971, 722 

^leaf 10,868,226 

7,706,772 

fdtal 241,811,981 

of  this  imjjortation  should  be  produced  here,  and  many 

products  not  named;  in  fact,  there  is  little  on  the  list,  except 

coffee,  that  should  be  imwrted.     There  are  many  plants 

Cruit'S,  dyes,  medicines,  and  other  products  useful  in  the  arts 

that  could  be  profitably  grown,  after  suitable  experiments, 

jply  of  a  demand  already  existing  or  to  be  created,  and 

labor  and  increasing  the  wealth  of  the  country. 


'  rms  aSCBXTABT  ot  aobkbtitpki. 


WOOI>  PRODUCTION  IIT  THE  DiriTBD  STATSa 

Sheep  hTisbandry  has  been  a  ^eat  benefaction  to  rural  mdmbr. 
Ita  development  nas  been  remarkable  since  1860.  "Wool  Dunnw 
nre  at  that  date  was  in  its  infancy.  Only  certaiii  lines  of  itanunn- 
facture  were  then  in  existence.  Some  of  its  most  pnspenni 
branches  have  had  their  birth  and  growth  since.  The  nnt  mm-  ' 
factures  were  those  of  the  household,  domestic  mannfactar^  with 
very  little  aid  from  machinery,  which  were  general  and  exteasiTeDp 
to  1810,  when  the  total  value  waa  estimated  at  625,608,788.  Attn 
the  war  of  181!:,  and  the  embargo  on  importation  was  mnoTtd, 

goods  came  in  under  low  duties,  flooding  themarket  and destroj'iiU 
le  manufacture,  which  amounted  to  only  ^,413,068  in  1820.   1 
factory  system,  as  it  was  gradually  perfected  in  other  count 
cheapened  the  cost  of  goods,  rendering  the  continuance  of  don      i 
production  impracticable.     The  duties  were  increased  in  ISSt 
1835  to  35,  30,  and  33i  per  cent.,  to  40,  45,  and  50  bv  several  acta fr 
1838  to  1830,  and  to  50  per  cent,  bv  the  acts  of  1833.     The  i 
was  an  increase  in  production,  which  advanced  with  the  growmw 
the  country  and  the  development  of  processes  and  mBchinery,  TBry 
slowly  at  first,  and  with  many  checks  from  adverse  tariff  legiautioo. 
The  war,  and  inflation  of  currency  which  it  caused,  oiwrated  as  tJia 
highest  protection  ever  known,  and  afterwards,  when  a  disastiODl 
reduction  of  valuas  of  wool  and  woolens  resulted  from  previooB  »1> 
normal  production  and  distribution  throughout  the  world,  the  tB 
of  1867  was  enacted,  which  stayed  but  did  not  entirely  obviate 
destructive  effects  of  low  prices  upon  sheep  husbandry,  as  flocw 
were  reduced  by  millions  during  two  or  three  yeais.    As  prices  xi- 
vaneed  after  several  years  of  glutted  markets,  sheep  b^gan  to  in- 
crease again,  new  branches  of  manufacture  were  introduced,  uid • 
grand  dovolopment  of  wool  growing  and  wool  manufacturing 
crowned  the  work  of  a  quarter  of  a  century,  during  which  timB 
advance  has  been  about  three  times  the  volume  of  all  the  precedum 
development. 

HOME  PRODUCTION  OP  WOOI-, 

The  following  table  gives  the  estimated  numbers  of  sheep  ww 
pounds  of  woo!  since  1870 : 


Y«™. 

Sheep, 

Vni 

Si 

11 

V/Um. 

SS" 

IF" 

IPOBT   OF   THE    STATISTICIAN. 

_B  in  nximberB  of  sheep  from  1871  to  lS8i  waa  about  e_ 
1  that  of  wool  waa  88  per  cent.  Improvement  by  breed- 
nbled  the  weight  of  fleece  per  sheep  and  improved  its 
The  improvement  of  (he  precediiis?  twenty-Iivo  vfjars  was 
I  in  eomparison.  The  above  estimates  include  not  only 
;  and  fall  fleece  wool,  but  also  that  of  sheep  slaughtered 
i.  Thus  the  amount  of  wool  is  always  greater  than  the 
rage  weight  of  fleece  applied  to  the  numbers  of  sheep  re- 
l^e  enumeration. 

■vmOL  IMPORTS. 

orto  of  wool  from  the  enactment  of  the  tariff  to  1883,  in- 
venteen  yeara,  were  scarcely  5  per  cent,  more  for  the  last 
kt  period  than  for  the  first,  while  the  population  had  in- 
)re  than  25  per  cent.  There  was  an  actual  relative  decline, 
.  in  relation  to  numbers  of  people  to  be  supplied.  The 
effect  of  the  reduction  of  1883,  small  as  it  appeared  to  be, 
the  reduction  of  eight  million  sheep  in  six  years,  and  the 
ision  of  sheep  husbandry  that  has  occurred  since  that  which 
if  1867  was  designed  to  cure,  and  which  in  two  years  turned 
■  discouragement  which  was  then  so  severe  and  so  general 
it  the  world. 

locks  dechned  wool  importation  advanced,  and  the  flow  of 
.6  purses  of  our  farmers  was  diverted  to  the  pockets  of 
owers  in  Australasia,  South  America,  and  Asia.  For  these 
be  importation  has  averaged  100,000,000  pounds  per  annum, 
iWe  the  average  of  the  preceding  seventeen  years. 

BO-CALLED  CARPET  WOOLS. 

(dilation  of  the  table  which  follows,  given  on  authority  of 
publications  of  the  Bureau  of  Statistics  of  the  Treasury 
af,  will  show  that  about  seven-tenths  of  the  entire  impor- 
h.e  last  ten  years  has  been  admitted  under  the  third  class 
wools,"  a  designation  very  inexact,  as  it  includes  the  wool 
races  of  sheep  in  the  world,  improved  and  unimproved, 
d  English  only  excepted.  During  the  last  six  years  the 
I  of  this  class  has  been  about  three-fourths  of  all.  Dividing 
irts  into  two  periods — one  of  the  last  ten  years  and  the  other 
1  years  prior  to  1880 — the  average  annual  imports  of  the 
Ib  are  thus  contrasted: 


|,°:»= 

C^Jf. 

Carpet  WOOL 

AUwooL 

1 

1     7.,ii,r,s 

■!«S 

4B.roT,D01 
S8,443,BW 

1    '  ' 

able  changes  are  exhibited  in  this  statement.  The  wools 
hjImb are  increased  from  14.6  to  31.8  per  cent,  of  the  re- 
itals  of  these  pei-iods.  The  second  exhibits  a  still  greater 
aba  other  direction,  a  drop  from  25.7  to  6.4  per  cent.  In 
mrartation  was  nearly  50,000,000  pounds  of  this  class.  Two- 
U  entire  receipts  of  thirteen  years  were  admitted  in  four 
Wi.  What  is  the  explanation  of  this  remarkable  change  ? 
tnataie  of  worsted  stuffs  had  become  very  extensive  in 
nil&r  demand.  Free  combing  wools  could  only  come 
I  or  English  flocks  or  those  of  English  blood.    The 
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demand  was  greater  than  the  supply.     WLat  waa  to  be  dona  ?  ' 

manufa<;tui'ers  are  not  so  holploss  under  restricted  supply  of  wi 
of  pecular  iiuality  as  many  aifect  to  believe.     They  iuventod  i 
ery  for  combing  merino  wool,  and  taking  the  long  staple  ui  vmo 
and  Michigan  grade  merinos,  they  converted  it  into  combinff  w 
HO  Buccessiully  that  very  little  is  now  imported.     Such  a  resmt  i 
a  stimulus  to  other  inventions,  by  which  the   European  fabrio  w 
fashion  and  tast^  can  be  duplicated  or  simulated  with  marrel' 
skill,  and  the  wools  of  one  fAmm  can  be  substituted  for  those  of 
other.     The  effect  is  a  serious  blow  to  wool  growing,  as  themoinB 
is  strong  for  such  improvements  as  may  render  possible  the      of 
wools  of  the  third  cliiss,  admitted  at  a  nominal  duty,  instead  ol  u 
costing  more  and  dutiable  at  the  highest  rate.     It  is  charged  by  von- 
growers,  admitted  by  some  manufacturers,  and  believed  by  neiriy 
everybody,  that  the  excessive  imports  of  this  ch^s  are  due  to  thu 
cause  possibly  quite  as  much  as  to  increase  of  carpet  mannfactun. 


Woob  entered 

Btated  bff  yeart  for  each  daea,  guantity,  and  valve. 

Yean. 

No.!.  aolMngwool 

No.!.  Combing  wool 

•"■•■Sr-sr"- 

Itul 

PmindiL 

Value. 

pnunik. 

VbIim. 

».«.. 

ii 

M:2 

4.aaa,«io 

' 

IMT 

Is;- 

ua.tat 

»s 

3.7W.SM 
IT,Ki-|,aKI 

4i.ijs.4iin 

f:KS 

sliKlaof 

B»:ri5 
ow.i.iwa 
4is,Tai 

gssi 

■ 

itm'.'.'.'.'.'.'.'.. '.'.'.'. 

S:::::::::::: 

Is 

i.iM.soi  1  j.nr.1.1101 

Total 

=^:tS;?^ 

lists 

k£?:Si 

tss 

„EJ 

li!::::;:::::::: 

!!r..TRi.i:^ 

iiSi 

S:ii).-,,T3i 

4.7^1, 454      «,A1|I8I 

a.  Ma,  407     a«|.«n 

4lTai]ixn     *'.<7*.im' 
x.[ie4,.viq    a.Mi.su 

gS   g:S 

B,*<1!,J30 

i.aut^T^ 

ft»n,4is 

II 

n;  11a.  OB 

X 

IS::::::;::::::: 

1'^'.'.. '.'.'.'.'.'.'.'.'.'.'. 

i!s56!a»  |%,'au!4S7 

1«8B 

\ti,vn.m 

Total 

HB.oio.7n1 

lU,  305.075 

4i..'a',,i!)7    M,54fl,»»  !  u.^ni.';--!  l(B4,Bio,aw 
4,ii0,jao     B.KH.au     j,.!ii,ucB    6a,4&i,oa9 

77,«1,9M 
7,7M.1» 

11S_ 

This  tablo  shows  that  the  wools  desired  for  importation  are 
hat  are  c]i'>iipef;t.     It  is  tho  fihnr  of  highest  cost,  the  original  0 
,ng  wc'i ,  that  is  nearly  blotted  out  of  ihe  record.     The  avero^  1 
if  thp'    .'or  the  period' of  tliirteen  years  was  33.8  cents  per  pou     i 
IT  ■.)!-     «,i  years  period,   25.3  cents.     The  merino  class  tai 
).^.„  ''"  wool  of    higher  cost.     That  averaged  84.4  ceaw  P* 

Vip  *   BL  ^v.iod,  and  81. 5  cents  for  the  second,  and  thiaiatliew 
viuvA  compotes  directly  with  the  product  of  this  country.    ' 
-hird  class  averaged  14,S  cents  for  the  firet  period,  and  12.8  eentflw 
■ho  sf''>n'd. 

P'li    hero  is  8i>methi 

.1...  r'm  ino'-nopo   of    1 


Suiove  to  be  taid  on  the  carpet-wool  qu* 
lis   i'lss  would  be  suspicious  initaelf, 
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B  I«  changod  into  certainty  by  tlie  known  evasions,  sophi*- 
Ij,  and  frauds  which  ai'e  used  to  beat  the  cnetoms  and  intro- 
'wool  of  hJixh  vahie,  ri  some  cases  of  more  than  twieo  the 
i  value  a!'  ;Ln  Wool  iuiijoric'.!.  at  iiliiiul  half  tin.'  doty  of  ihi<  two 
gndflo.  The  great  range  of  prices  in  this  class  shows  the 
merence  in  intrinsic  values  and  in  its  nsea.  This  range  oan 
liven,  hut  a  separation  of  that  costing  13'  cents  or  loss  per 
froia  wools  of  higher  cost  shows  not  only  a  great  disparity 
9,  bat  a  heavy  proportion  in  recent  imports  of  the  fiber  of 
vaioB — a  value  only  a  little  lower  than  the  merino  wool  that 
ooh  in  demand  and  clidmed  to  be  so  peculiar  that  it  can  not  be 
d  <»:  BQCcessfaUy  snbstituted.  The  quantity  and  average 
f  these  sabdivisions  of  the  carpet-wool  importation,  since  1883, 
(jlows: 


Tern. 

WoalioartliiKlSamB 

WooUmttbiKOTCrU 

Poundi. 

"XT 

VODBd*. 

■n- 

SB.  477.™ 

S:SSS 

54,TM,m 
7B,7W,718 

IS-l 

S0.7S6.«7 

>resent  discriminations  in  favor  of  the  miscellaneou*  wools  of 
rid,  coming  in  under  the  convenient  and  deceptive  name  of 
vool,  are  ample  cause  for  the  reduction  of  our  wool  supply 
depression  or  wool  growing.  3y  the  law  of  1883,  and  espe- 
J  ite  construction  in  a  spirit  hostile  to  wool-growers,  a  severe 
m  been  struck,  which  has  stunned  and  paralyzed  an  impor- 
mch  of  an  industry.  Similar  hostile  legislation  and  admin- 
Q  would  nearly  destroy  the  industry  as  a  whole  and  compel  a 
for  100,000,000  pounds,  perhaps  200.000,000,  in  foreign  coiui- 
rhe  result  would  be  aq  advance  in  wool,  which  would  benefit 
ers  and  increase  the  cost  of  clothing,  while  our  own  growers 
lesitate  to  rehabilitate  their  flocks,  in  ^dew  of  their  fatal  ex- 
es of  the  past. 

» ia  no  question  of  the  possible  production  of  carpet  wools  in 
-ariety  and  of  fine  wools  of  all  kinds.  Climates  and  soils  may 
)  Blight  differences,  minor  peculiarities,  but  we  have  a  conti- 
at  offers  climatic  conditions  in  sufficient  variety  to  equip  a 
and  soils  ample  to  illustrate  its  geology.  A  wide  belt  of  the 
*,  from  the  Atlantic  to  the  Pacific,  was  long  the  home  of  sheep 
ng  carpet  wools.  It  has  some  now,  though  the  classes  uot 
insted  against  have  necessarily  taken  their  place  in  part. 
towing  extract  from  a  letter  to  the  Secretary  of  Agriculture 
iple  of  many  that  mourn  the  decadence  of  this  branch  of  wool- 
V 

iMd  with  much  interest  your  letter  to  the  Home  Market  Chib  of  Boston, 
Wtfiotbi^tj  of  producing  to  advantage  aU*  kinds  of  wool  in  this  country, 
■itV  MT  that  our  house  Home  years  back  received  millioiis  yearly  of  the  beet 
wb  tut  the  world  can  proiluce.  Theee  wools  were  rawed  m  Colorado, 
JWi  md  other  localities.  While  some  of  the  Qeeces  were  small,  orach  ot 
^■tapli  coarse  wool,  weighing  about  8  pounds  per  fieece,  and  had  not  tiie 
piag  qnalitieB  of  much  ofthe  forei^  carpet  wooL    It  would  take  a  better 


I 


fa.;. 
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color  in  dyeing  than  the  foreign,  and  was  admitted  br  the  Ivge  <  i 

whom  we  sold  it  to  be  superior  in  every  respect  for  tneir  uaeB,  e&ueuw 
The  duty  on  clothing  wools  bein^  so  much  higher  than  on  carpet  wools  ■ 
was  forced  to  cross  his  sheep  with  a  finer  grade,  and  consequently  d  , 

wool  has  gradually  almost  disappeared,  and  in  its  place  the  sectii      i  i^ 

urally  to  raising  carpet  wools  are  producing  a  mongrel,  poor's^le  ol  aaXkuruuo  wed, 
called  "  Improved  Territory," 

CHEAPNESS  CONTROLS  IMPORTATION. 

A  study  of  these  records  of  imports  shows  that  it  is  not  mdispen- 
sable  quality  or  peculiarity  of  fiber,  so  much  as  cheapness,  that  con- 
trols importation.  When  manufacturers  can  practicfl^y  blot  out  of 
existence  the  radical  difference  between  carding  and  combing  wool, 
so  as  to  make  combing  wool  of  the  very  tyne  of  the  clothing  claa^ 
the  merino,  and  drive  from  the  market  nearly  all  the  wools  (3  Eng- 
lish breeds,  it  is  difficult  to  fix  a  limit  to  the  substitutions  and  com- 
binations that  are  possible.  When  the  imports  wbich  include  tl 
valuable  and  indispensable  sorts,  as  they  are  assumed  to  be,  con 
only  14.2  cents  per  pound  for  the  last  &acBl  year,  against  16.4  c 
for  the  20,000,000  pounds  of  best  carpet  wool,  while  Amenc 
wools  command  a  price  so  much  higher,  the  cause  of  the  hurge  im- 
portation of  126,487,729  pounds  is  explained.  While  nearly  three- 
fourths  of  the  wool  manufactured,  even  under  the  present  twdff  di^ 
abilities,  is  gro\Nii  in  the  United  States,  and  paid  for  at  a  much 
higher  rate  than  foreign  wool,  the  latter  is  preferred  when  its  cheap- 
ness touches  an  extreme  point,  notwithstanding  its  lack  of  unifono- 
ity,  strength,  and  practical  value. 

The  growers  have  been  assured  that  manufacturers  favor  fair 
and  equal  protection  for  both  partners  in  cloth-making.  That  is  all 
they  want,  and  at  present  seem  determined  to  have,  fn  the  absence 
of  such  equality  there  seems  to  be  danger  of  destruction  of  both 
branches  of  the  industry. 

The  following  statement,  by  decades,  of  the  importation,  is  com- 
piled from  the  official  records  of  imports: 

Net  importation  of  raw  wool,  1822  to  1887. 


Periods. 


182a-*30 
1831-'lO 
1841-'50 
1851-^60 
lH61-"70 
1881-'80 
1881-*89 


Aggregate. 


Pounda. 
10,086,907 
GS, 865,375 
189,764,598 
280.106.287 
601,611,188 
640,016.688. 
786,863,758 


Annual 
aTerage. 


P&undM, 
1,881,819 
6,986,688 
18,976,459 
88,010,829 
60,161,118 
64,091,684 
87,489,196 


.1 

.4 
.7 
.1 
14 
LI 
Li 


The  average  sui)ply  since  1840  from  domestic  and  foreign  i 

has  been  as  roUows: 

Total  wool  resources  by  decades,  average  per  annum. 


Periods. 


1841-W 

1851-'80 

1861-*70 

1871-^80 

1881-'89 


Product. 


Pounds. 

46.000  000 

66,000,000 

150,000,000 

186,275,000 

281.233,288 


Imports. 


Pcmndf. 

18.978,469 

88.010.689 

50,161,113 

64,091,664 

87,489,196 


Total  np- 

rtr. 


68,076,409 

8li.0]0,a» 

900,181,118 

990,868,884 

868»0S1,417 


IS 

X 

Li 

il 
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Hio  most  strLlviivc;  f.tct  which  these  figures  present  is  that  the 
,ni;i-L'-ni;  ■■  ,■  ;:;';i-"'i'i'Hi  to  the  population,  has  been  doubled  in 
;v  \i.i,-.  j":  ■  I'l- ■■■I'lii-siiniptionhasalsoneai'ly  doubled.  Peo- 
I'aia  better  ulothed  as  well  as  better  fed,  and  the  advance  prob- 
\y  represents  fairly  the  improvement  which  has  accrued  in  the 
wress  of  our  civilization,  only  in  many  points  it  would  greatly 
^estimate  the  contrast  between  the  comfortB  of  life  in  1840  and 
W,  respectively.  Thirty  years  ago  the  consumption  of  wool  in 
th  domestic  and  foreign  goods  was  equal  to  about  4^  pounds;  now 
il  about  8  pounds.  Shoddy  and  vgetable  fibers  are  not  included 
titber  case.  The  imixirts  of  woolen  goods,  as  given  in  official 
Btde,  have  been  as  follows: 


rmo<t!i. 

AfflTBgaW. 

Annual 

value 
per  bead. 

jtBitadtag- 

fB.COO.fllB 

m.wr.m 
lan.o-jf.r.is 

Sl:i.:3.',r89 

18,005.  H&i 

V>.n 

1,^3,766.  lOS 

a.m,xii 

tt  will  please  all  true  Americans  to  see  that  the  proportion  of 

2n  goods  per  head  has  been  declining  since  1860,  and  amounts 
y  74  ceuts  per  bead.  In  goods  of  that  cost  the  value  of  raw 
nlcan  not  exceed  40  cents,  which  would  not  pay  for  2  pounds  of 
id.at  the  average  cost  of  wool  imported  into  Great  Britain. 


Among  the  minor  branches  of  rural  industry  bee-keeping  is  one  of 
)  most  important,  though  its  prominence  is  not  generally  recog- 
Wi,  from  the  fact  that  it  is  almost  everywhere  carried  on  as  an 
ddentof  general  agricultiire  and  but  rarely  as  a  leading  mral 
inpation.  Every  State  and  Territory  reports  bees  and  more  or 
l&oney,  usually  a  hive  or  a  few  colonies  for  each  farmer  rather 
ID  extensive  apiaries  and  largo  production.  In  some  localities, 
in  portions  of  New  York,  Ohio,  Tennessee,  and  California,  where 
y&ag  conditions  are  particularly  favorable,  apiculture  is  more 
jninent,  dominating  other  industries  perhaps  in  a  neighborhood, 
01^  very  rarely  the  leading  branch  of  agriculture  over  any  con- 
Imble  area.  I'he  value  of  the  annual  product  of  honey  and  wax 
JW'  generally  realized ;  they  are  produced  more  or  less  extensively 
"tjl^  flection  of  the  country,  and  the  aggregate  value  is  largo, 
■Jbuger  than  that  of  other  crops  of  which  more  notice  is  usually 
V  It  almost  equals  the  value  of  the  rice  or  the  hop  crop,  falls  but 
"  irt  of  the  buckwheat  product,  exceeds  the  value  of  our  cane 
L  and  of  both  maple  sirup  and  sugar.  It  largely  exceeds  the 
,89  value  of  all  our  vegetable  fibers  excepting  cotton,  and  in 
(half  as  large  as  the  wine  product  of  the  year. 

^$Q. — 17 
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The  latest  official  record  of  production  by  States  is  thid  i  i 
the  national  census  for  the  year  1879,  It  made  the  honey  proai 
25,743,208  pounds,  and  wax  1,105,689  pounds.  After  careful » 
of  all  available  data  of  local  values  and  market  prices,  the  ave 
farm  value  of  the  honey  was  estimated  at  22  cents  per  pound, 
the  wax  at  33  cents,  making  the  aggregate  value  of  apiarian  j 
ucts,  at  the  place  of  production,  ^6,028,383.  The  product  oi 
principal  States  in  that  year  was  as  follows  : 


states. 


Texmesseo 

New  York j 

Ohio 

North  Carolina.. 

Kentucky 

Pennaylyania  . . . 


Honey. 

1 

WaaL     1 

Pounds. 

2,i:J0,fl89 

2,0rfft,»« 

1,020,847 

1,591,590 

1,500,505 

1.415,093 

Pounds. 

80,421 
79,750 
56,383 
126,208 
46,912 
40,010 

Statea. 


Illinois. . . . 

Iowa 

Virginia.. 
All  other  . 

Total 


Ptmnds, 
1,810,806 
1,810,188 
1,060,451 
11,878,184 


flB 


25,748,806 


Under  the  head  of  "  all  other,"  in  the  above  statement,  thei 
grouped  the  production  of  thirty-six  States  and  Territories,  ran] 
from  1,056,034  pounds  of  honey  in  Georgia  to  60  pounds  in  Idah 
The  census  of  1870  was  defective  in  its  returns  or  product  forir 
crops,  and  its  record  of  honey  and  wax  in  1869  is  undoubtedly 
too  low.  It  made  the  honey  product  only  14,702,815  pounds,  too 
in  the  aggregate,  though  the  falling  off  m  all  States  indi« 
was  a  year  of  short  production.  Illinois  was  the  leading  Siaw,  w 
crop  of  1,500,000  pounds,  while  North  Carolina  stood  second, 
returns  in  1860  were  more  satisfactory,  and  they  show  that 
product  of  3859  was  but  slightly  exceeded  by  the  crop  of  1 
after  twenty  years  of  growth.  The  production  of  wax  was  ac 
greater.  Many  States  show  a  product  greater  than  that  of  187», 
the  aggregates  of  23,306,357  pounds  of  honey  and  1,322,787  poi 
of  wax  indicate  that  there  has  been  a  comparative  decline  oi 
industry,  the  increase  of  population  being  taken  into  considera* 
The  nine  States  given  in  the  i)receding  ^ble  as  those  of  priiw 
production  in  1879  produced  14,000,000  pounds;  the  same  & 
twenty  years  earlier  nad  a  record  of  13,900,000  pounds.  Witl 
rapid  annual  increase  of  population,  to  stand  still  in  aggregate 
duction  is  to  retrograde.  A  more  striking  way  of  showing  thi 
cline  in  the  industry  is  by  a  study  of  the  comparative  supply  oi 
product  at  widely  separated  periods. 

Our  foreign  trade  m  honey  has  never  been  large,  and  the  bal 

has  fluctuated.     During  five  years  past  our  average  annual  erp 

tion  has  been  valued  at  only  $82,489  and  importation  at  $52 

making  the  value  of  the  net  exportation  only  $29,698.     This  ! 

exportation  goes  principally  to  xhe  United  Kingaom,  France, 

Tormany,  while  our  foreign  purchases  come  mainly  from  the "" 

ndies  and  Mexico.     The  balance  of  trade  is  too  small  to  afifec 

nipply,  and  our  domestic  consumption  is  satisfied  with  ourl 

jroauction.     In  1859  our  production  was  23,366,357  pounds,  ani 

let  importation  not  far  from  3,000,000  pounds,  making  the  si 

ivailablo  for  consumption  that  year  approximate  26,000,000  poi 

Jii  the  basis  of  the  population  June  30,  1860,  this  was  a  per  c 

'ii^)ply  of  eight-tentns  of  a  pound.    Twenty  years  later,  whei 

ilct^'^ous  advances  ha^^  been  made  in  almost  every  branch  of 

TT     he  T'To^n^+ioTi  o'    :^^Tioy  only  amounted  to  25,743,208  po 
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H^  official  records  actually  show  a,  net  exportation  of  honey,  op' 
Bethinf?  shipped  as  honey,  amounting  to  ahout  670,000  ponnds, 
^ing  tho  net  supply  available  about  25,000,000  pounds,  ur  a 
lillioE  pmmds  less  than  at  the  first  period.  The  supply  per  head 
naless  than  Sve-tenths  of  a  ppund.  During  the  same  period  the 
ir  capita  consumption  of  sugar  and  other  sweets  increased!  Wealth 
od  the  ability  to  gratify  taste  for  luxuries  are  greater,  and  yet  the 
atft  Beem  to  show  a  reduced  consumption  of  this  luxurious  sweet, 
Oftnotnaloiis  does  this  appear  that  some  explanation  must  be  found. 
tike  supply  per  individual  unit  had  been  the  same  in  the  last  period 
I  the  first,  it  would  have  required  a  product  of  40,000,000  pounds. 
Viat  has  taken  the  place  of  honey  in  domestic  consumption  ?  Does 
he  enormous  increase  in  the  manufacture  of  glucose  and  other  sao- 
hirine  adulterants  indicate  that  a  fraudulent  article  makes  up  the 
tmunder  of  the  needed  supply  ?  Did  our  people  in  1879  consume 
l,«)0,000  pounds  of  substitutes  in  the  belief  that  they  had  the  gen- 
ine  product  of  the  hive  ?  Such  would  be  a  reasonable  explanation 
f  the  comparative  decline  in  bee-keeping. 

FORXUaZT  TRADE  AND  THE  AMERICAN  BUHPLUa 

Bie  Btatistical  branch  of  official  work  of  the  Department  of  Agri- 
share  has  been  engaged  for  several  years  in  perfecting  its  interna- 
ional  exchanges,  and  utilizing,  as  far  as  circumstances  permitted, 
Ih  facts  of  production,  distribution,  and  consumption,  to  show  our 
rodncers  the  probable  European  supply  or  relative  deficiency  of 
ndocts  of  which  the  United  States  has  usually  a  surplus  that  is 
not  to  seek  a  foreign  market.  Our  monthly  reports  have  contained 
taBpreheoBive  data  of  this  sort  that  could  not  be  obtained  elsewhere, 
Ib  work  1b  appreciated  by  American  farmers,  and  has  been  ampli- 
M  from  their  suggestion,  though  it  was  initiated  before  any  public 
pnund  had  been  made  for  it. 

Li  attempting  to  show  the  requirements  of  countries  deficient  in 
tod  mpplies,  as  well  as  to  indicate  the  surplus  which  some  of  them 
tiy  be  able  to  spare,  the  records  of  imports  or  exports  of  a  single 
kkr  will  not  answer,  as  annual  fiuctuations  are  the  rule,  and  they 
M  often  BO  wide  as  to  mislead  very  intelligent  readers. 
■Hie  records  of  ten  consecutive  years  will  give  the  average  defi- 
ktey  or  surplus  of  each  country,  and  correct  the  crude  impression 
Urired  from  the  figures  of  a  single  year.  In  the  tabular  statements 
^giyeu  the  compilation  is  for  ten  years,  when  the  annual  official 
■Sments  were  available  for  so  long  a  period.  The  work  is  one  of 
'  r  diflBculty  than  any  one  not  thoroughly  familiar  with  its 
'  BS  could  imagine.  Tfot  only  has  each  country  a  different 
i,  but  different  weights  and  measures  and  different  monetary 
lations.  At  the  same  time  there  is  a  ^reat  variety  in  the 
B  of  tabulation  and  arrangement,  and  wide  differences  in  the 
iOf  pnblication  of  annual  statements.  These  and  other  hin- 
B  oemaud  patient  and  persistent  labor  and  lynx-eyed  vigilance 
'  3  mistakes.  It  may  be  too  much  to  hope  that  absolute  accu- 
m  been  obtained,  though  the  work  has  been  done  in  duplicate 
1  discrepancies  tested  and  eliminated.  The  monetary  equiva- 
-8  those  authorized  by  the  United  States  Treasury  Departm^it, 
9  of  weights  and  measures  accord  with  the  st^dard  author* 
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The  following  table  shows  how  nearly  Elnrope  soppIieBharnqidit- 
ments  for  consumption  in  cereals  and  dairy  prodacta.  Wheeiiud 
rice  are  the  only  cereals  that  have  any  sorioos  balance  against  tkeoL 
There  is  no  exportation  of  cotton  and  little  of  wooL 

Het  importB  and  eseports  of  Suropean  eotmtrita. 


ffi^ii,v  ■■■■■■■■. 

hS'i^S" 

is?'-::::;:;;; 

.::.::::;:::::::;S::::; 

t&,3U,W7 

S».B6S.301 
U8,B(B.M« 


<6,St«,U 


The  record  by  countries  is  interesting,  but  for  want  of  Space  can  not 
bo  given  here,  exeejrtiug  only  wheat,  cotton,  wool,  and  tobacco.  ThB 
tabnlatiniis  inny  be  found  entire  in  report  No.  63,  new  series,  of  Hi 
reports  of  the  Statistician. 


The  possibilities  of  the  wheat  trade  are  limited.  It  is  a  dictate  (J 
nittional  prudence,  if  not  a  necessity  of  national  existence,  that  tuSJ 
country  sliould  pi-ovido  its  own  bread.  The  bread  of  Ama,  Atan, 
.ind  the  islands  of  the  sea  is  not  made  from  wheat,  as  a  rule,  audi* 
never  can  have  a  demand  for  wheat  from  those  distant  iflgionii 
Europe  is  practically  our  only  market,  with  350,000,000  people,  W* 
ducing  an  average  of  about  l.SUO.OOO.OOO  bushels,  purchasing  mm 
other  continents  about  144,000,000  bushels  per  annum  in  grain  mb 
Hour,  and  thus  using  nearly  4  bushels  ])er  head,  of  which  nearly  luH 
;v  bushel  is  iniportod,  a  quantity  equal  to  the  annual  requiromeatfce 
yi'pding  the  domestic  area  uccupied  in  European  wheat  growing.  So 
amount  of  advertising,  no  proners  of  reciprocal  trade,  no  changeol 
'local  policy  e-jin  force  upou  Europe  another  peck  per  capita,  bcbkAJ 

jother  quart,  iV'i-  many  years  to  come,  unless  some  unexpect     to- 

kSter  shall  befall  her  doniestic  crops.    The  small  deficiency  exists 
only  in  the  countries  of  western  Europe,  and  mainlviu  Groat  Britaw 

.  r'  the  surplus  of  eastern  Eui-ope  should  bo  distriouted  only  in  c 
-ini'utal  countries  it  would  nearly  supply  all  deficiencies,  leaTH 

■   'ctically  only  Great  Bi-itain  to  receive  the  imports  of  other     4 
■ts,  to  consume  alone  the  surplus  of  the  wheat  markets  oi 
.rid. 

Chore  is  no  material  decline  that  appeal's  to  he  permanent  in  1 
..-an  production.     The  crop  nf  lysti  was  a  small  one,  and  that  ot 

ightiy  below  the  average ;  the  last  two  liai-vestB  were  larger! 

.Jiose  of  18S0,  16S1,  and  1S83,     The  following  annual  aggregatesa 
fivMu  ('*H<-ial  iiguros,  supplemented  by  commercial  estimate  in 

..-..  ■>■    .-  -ifi.-    tiKring  no  annual  official  estimates: 


l,iM3.SlT,M 

i.isa.Hi.ft 


I,I08,0S1,M4 
I,  £13,191,381 

i.!uo,aTB.ei» 


The  last  aggregate,  that  of  lS8ft,  so  far  as  is  now  determined,  is 

aJy  1,119,495,637  bushels.     The  average  represents  a  wheat  supply 

sofficient  for  the  wants  of  Europe,  about  twice  as  much  as 

mxmced  in  North  aud  South  America,  and  more  than  half  of  all 

is  grown  in  the  world, 

iJie  totals  in  these  tables  "  for  foregoing  European  countries  "  are 

ns  of  the  net  imports  and  exports,  not  including  Canada  and 

jnited  States.     The  purpose  of  this  summation  is  to  present  the 

:      It  for  European  countries,  so  far  as  their  records  of  imports 

a  exports  are  quotable,  separated  from  the  figures  for  America. 

glance  at  theso  totals — a  subtraction  of  net  exports  from  net 

orts — will  show  the  average  deficiency  supplied  by  America  or 

•laeT  continents. 

Quantil]/  of  tefieat. 


Couotrie* 

p.*u. 

:.p™ 

KiporW, 

Net  Imports 

or«p.m. 

Import*. 

EipoMS. 

—  H 

BTT-'Si 
877- -fw 
HTT-IW 

ii 

a.Sot.ste 
«.uaire 

s,!as,S4i 

BwAelM. 

Buiheli. 
'■*iB.0BS,ii8 

■i,-ae'm 

S,  108,783 

1)53. 3W 
4S,lII).aJB 

8,1»,M1 

■i3,iii,'ow' 
7i,*ia,7« 

U,  141.1*11 

'(MS,  tea 

4.095,*S3 

M,BOT,(11S 

I>6,3l«.7M 

*i_^tor  CoregolDS   Enropean 

9CS,9I3.Bn 

s8,ow,iai 

Period. 

import* 

Xiporta. 

NeC  Impons  or  eipona. 

impotft 

Eiporw. 

l(CT-'90 

is— -;m 

ill 

877 --W 
8;T-'B8 
B77--i)a 

111 

W,JTT,4r2 

W.Bm.tBe 

4,siu;i« 

l.WMW 

(6,0!M,BM 

|10,SM.7M 

«,M1,S17 

i.im.Dis 
iM.Bi!J,.iin 

10,1H1.1D7 
Il,«W.<B,-i 

4,B11),1M 

if:S;:^ 

lS.4K.VliO 

6.42T,e7B 

10fl,8m,«7 

toreEolDg  KuropoM 

tn.m».sK 

Sg4 
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The  average  value  of  the  net  imports  of  wheat,  as  g^von  in  tliis 
table,  for  the  period  of  ten  years,  from  1877  to  1886,  inclusive,  is 
$1.33  per  busliel.  About  one-lialf  of  these  imports  were  received  by 
Great  Britain. 

Quantity  of  wheat  flour. 


Oounirios. 


Canada 

Denmark 

Franco 

Great  Britain  and  Ireland 

Netherlaniri 

Spain 

Sweden 

United  states 


Total  for  foregoing    European 
countries 


Period. 


isrr-  'SO 

lW7-'8fi 

iKrr-'86 


I:ni)orts. 


BanrtU. 

ii5.;;30  I 

;AM,815 
3l»,4(M 


848,270 
4,706 


I  Net  imports  or  «zpoiti 


Ezporta. 


I 
Barreh.    ; 

ao7,iuri  i 

M4."l0  ! 

n>7.*»9 

400,  (Wi 

44.];2o 

7,000.M9 


Imports. 

ExportiL 

Barreit, 

i« 

. 

6.912.865 

946,485 

.... 

804,145 


I 

7,408.445  I       95i 


Value  of  wJieat  flour. 


Countries. 


Canada 

Denmark 

France 

Great  Britain  and  Ireland. 

Netherlantlsi 

Spain 

Sweden 

United  States 


Total    for    foregoing  Kuropean 
countries 


Period. 


I 


Imports. 


I  Net  imports  or  expoiti. 


Exports. 


1877-'K6 
1877-'W 
1877 -'SC 
1S77--\S6 
ltC7  '«6 

1«'7-'K5 
18r7-'l*J 


$1,&42,777     |2,0tt».40rt  : 
9:^.098  .    2,U-^.'^n 


1,784,087  ' 

44.312.379  : 

3.600,905  ; 

""8,"344.'i)47'' 
2.-i,74U 


Imports. 

EzpQiti> 

'• 

^^ 

ft 

2,4t2l),359 

0^*7,  l-JBi  1 

9G4,r.39  I 
2,52ri,i:)5  I 

»<0,a09  I        1,964,788 
88,970.198    i    af 


|43,665,dS6   ... 
2,642,966!.. 


■f 


48,292,960  i     6,H 


The  viiliw  pf»r  liarrel  of  the  net  imports  of  flour,  as  presented  in 
this  table,  is  60.47  for  the  period. 

COTTON. 

The  net  imports  of  cotton  into  European  states  were  equal  to  nearly 
our-fifths  of  the  volume  of  the  last  crop  of  the  United  States,  while 
.,he  exports  from  this  country  were  equal  to  seven-tenths  of  all  im- 
)orts  of  European  countries.     Tlio  receipts  of  Great  Britain  were 
nore  than  those  of  all  the  other  countries.    Germany,  Russia.  Fra 
%nd  Si)ain  follow  in  order.     This  country  is  only  exceeded  oy  Q 
^'•itain  in  cotton  manufacture,  and  should,  ere  many  decades 
'  ♦ain  the  first  rank.     There  has  recently  been  a  greater  relative 

tiTice  in  consuinption  of  cotton  in  continental  countries  than  r 
^■reat  Britain.     Tlie  estimated  actual  consumption  of  cotton  fori 

ears  ended  in  1888-89,  according  to  Ellison,  of  Liverpool,  avei 

,460,709,000  pounds  for  Great  Britain  and  1,400,065,000  pounds  n 
lie  Continent.     His  estimates  of  the  consumption  of  tne  Uni 
Hates  for  t>'*  .same  time  average  940,000,000  pounds,  and  the  inci 
9  V    >o    -'^^        •puz-iuTu;    ,  074^000  000  pounds  in  1888-'89, 


^ 

EiporM. 

Nat  toiporta  or  eirora. 

'"'"'"■ 

import.. 

Export. 

■***    'vr- 

ISTT-'Sd 

I«7-'8B 
1877--8B 
I«77-'B8 

isrr--6B 

IB77-'8fl 

tsn-'m 

11 

1877-'Se 

ill 

r^^. 

PeniTuis. 
18,«),B» 

iSrvsf'^:. 

Pounrt.. 

si" 
'■li 

989 
480 

i 

MS 

1 

If! 

1 

1 

i 

4fifl 

sii.oss 

60,015,770 
GDTTBS§4 

!io;Baj;eM 

88, 1^6,090 

M,3i»,aaB 

-n^lt^  and  Ireland 

i.BM,Bi0,aS5 

TMtm 

r 

Oounirloe. 

PeHod. 

Kiportt. 

N«taporU 

.opc-ta. 

Importt. 

Eipom 

1B77---M 

iii 

]«7-'86 

].sfv'..9ea 
a7,9c»r,ES7 
ieB,ea(,oM 

sralioo 

ejMoas 
nB,BM 

ti,so8,e9e 

ro.OOB.tW 

0,547 
W.  68:773 

«I,£!6,71B 
IS.00fl,M1 

lSB,fl73 

soz,Gea.ss7 

36i,8a5,4U 

•1  for  (OregDlnc  Europeau 

841,870.742 

_ 

Dpe  draws  from  South  America,  Asia,  Africa,  and  Australasia 

>plies  of  wool,  from  two  to  three  times  as  much  as  the  an- 

uiiD  of  the  United  States.     The  undeveloped  countries  grow 

lol  than  they  use.     No  country  in  Europe,  however,  Great 

cepted,  imports  half  aa  much  wool  as  the  United  States, 

inding  its  continental  area  and  large  capacity  for  wool- 

Thia  tahle  makes  the  average  net  imports  of  countries  de- 

,„      K)l  supply  827,160,179  pounds,  and  the  net  exports  of 

mmania,  Spain,  and  Denmark  45,513,855  pounds,  iudicat- 

c     .ciencyin  Europe  of  781,64034  pounds. 

iBiician,  in  his  report  of  the  sheep  and  wool  of  the  world 

Le  the  production  1,926,750,000  pounds  from  584,750,000 
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slioep.  Dr.  Neiimaim-Spallart,  for  1  S83-'84:,  in  Uebersichien  der  Welt- 
wirilhscliaft,  made  tho  ])roduction  of  Europe  3'^0,OOG,000  kilograms, 
and  of  tlie  remainder  of  the  world  580,000,000  kilograms,  a  total  of 
900,000,000  kilograms,  or  1,084,14-0,000  pounds.  In  the  distiibution 
of  this  volume  he  made  the  consumption  of  America  170, 000,000 kilo- 
grams, and  of  Europe  70:2,000,000  kilograms,  a  total  of  87ti,000,000.or 
1,0:^2,411,200  pounds,  without  any  records  for  Spain.  Recent  official 
publications  for  the  consumption  of  1887  make  tho  same  total,  vith 
some  changes  in  consumption,  in  kilograms  of  2^  pounds  (2.2046),  as 
follows: 

France 190,000,000 

Great  Britain 180,000,000 

United  States 170,000.000 

Germany 140, 000, 000 

Russia  (in  Europe) 80, 000, 000 

Austria-Hungary 40, 000, 000 

Belp:ium 40,000,000 

Italy ." 32,000,000 

Total  (without  Spain) 872,000,000 

Australia  leads  in  production,  followed  by  the  United  States,  tlie 
Argentine  Republic,  Russia,  Great  Britain,  France,  Spain,  Uruguay, 
etc. 

"We  see  that  the  im])ortation  into  Europe  is  a  little  larger  than 
th(^  pr(>ducti<m  :  more  than  half  the  wool  manufactured  is  from  other 
partsof  the  world.  In  this  country  about  three-fourths  of  the  amount 
manutaclured  is  produced  within  the  boundaries  of  the  United  States. 
There  is  this  dillerence  between  Europe  and  America — the  former 
maTiiil'actures  more  than  is  used  at  home,  the  latter  less.  The  aim 
oi  the  wo«)l-Lcrower  of  this  country  is  to  supply  tin?  home  manufact- 
Tirer  it*  i)o.ssible  ;  never  to  ex})ort- raw  wool.  If  there  ever  shall  be 
a  surplus  it  will  brini^more  money  to  the  wool-grower  if  sent  abroad 
in  the  manufactured  form. 

Quantity  of  wool. 


Countries. 
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product  of  tobacco  in  Europe  is  nearly  equal  in  quantity  to 
erage  production  of  the  United  States.  Neumann-Spallart 
ually  made  it  about  500,000,000  pounds.  Austria- Hungary  pro- 
about  one-third  of  it,  Bussia  one-tenth,  Germany  nearly  as 

France  about  35,000,000  pounds,  and  the  other  countries  a 
quantity.  The  importations  of  ten  years  past,  as  given  in  the 
are  about  t^wj-thirds  as  much  as  the  production,  and  a  large 
rtion  comes  from  the  United  States.  Europe  can  easily  pro- 
11  the  tobacco  required,  but  two  reasons  are  prominent  for 

.tion  of  tobacco  from  this  couutry.  It  is  very  cheap,  and  it 
( desirable  for  mixing  with  and  fortifying  European  leaf.  If 
)mes  dearer,  a  smaller  quantity  ia  purchased ;  if  very  much 
,  it  would  scarcely  find  sale  at  all.  The  production  is  regn- 
md  limited  by  governmental  edicts. '  Our  exportation  is  not 
sing;  tlie  proportion  of  our  crop  exported  is  declining,  and  will 
ue  to  fall  off  as  our  population  increases.  Much  the  larger 
a  was  formerly  exported;  now  the  larger  part  is  annually  mann- 
ed. For  instance,  the  manufacture  of  18S8  (calendar  year) 
ited  to  253,000,000  pounds  in  round  numbers  (without  scraps 
ems);  the  exports  to  204,000,000  pounds. 
Quantity  of  tobacco. 
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BEPORT  OP  T^X  BSOBBTAKT  OP  A0BIODLTITBE. 
Value  of  tobaeeo. 
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THE  POSSIBIUTIBS  OF  AQHICULTUBAI-  BXPOBTATIOS. 

About  one-tenth  of  our  agricultural  products  is  exjwrted.  No 
other  nation  exports  so  large  a  proportion.  Yet  the  articles  stippei 
abroad  are  few.  They  are  cotton,  tobacco,  meats,  breadstufEfl,  and 
cheese.  All  other  articles  together  are  but  3  percent,  of  theeiporls. 
Seven-tenths  of  the  cotton  product  seeks  foreign  markets;  tie 
quantity  can  not  be  increased  except  to  meet  the  slowly  augmentiiig 
aemand  for  cotton  goods  throughout  the  world,  which  is  at  a  rata 
much  slower  than  the  growth  of  agricultural  population  in  the 
cotton  States.  The  exportation  of  tobacco  is  not  increasing  materi- 
ally or  BO  rapidly  as  home  consumption,  aad  it  can  only  be  enlarged 
by  a  reduction  m  price.  The  exports  of  wheat  go  mostly  to  one 
nation,  and  can  not  be  greatly  enlarged.  Enlargement  of  the  surplus 
must  inevitably  reduce  the  price  of  wheat  and  flour,  both  at  homB 
and  abroad. 

What  other  products  can  be  exported?  It  is  folly  to  look  to  foragn 
nations  for  a  market  of  any  of  the  bulky  products  of  agricultii« 
which  are  common  to  the  agriculture  of  every  nation.  The  moM 
concentrated  products  may  be  profitablj'  exported.  More  cheeM 
could  be  sold  if  its  reputation  for  quality  should  be  kept  up  aid 
there  were  more  disposition  to  cater  to  fastidious  or  peculiar  foreign 
tastes.  Butter  exports  could  be  enlarged  if  they  were  of  better 
jualitp.  Evaporated  or  preserved  fruits,  oranges  of  the  Sonthernof 
?acifiG  coasts,  wines  from  Califoriiia,  may  seek  a  profitable  market 
18  surplus  stocks,  as  a  safety-valve  to  the  home  market.  It  shouW 
i**the  policy  of  all  agricultural  organizations  to  promote  variety  w 
jroduction,  first  to  tempt  new  demands  for  liomestic  consnnipue^ 
md  ultimately  to  enlarge  the  list  of  exportable  product*.  Intlw 
"ay,  though  the  increased  demand  will  ever  come  majnly  tP^ 
ilargement  of  home  population,  a  great  variety  of  surplus  good* 
—at  abroad  will  keep  values  steady  and  produce  an  acceptsbw 
-Ja^ement  of  rural  revenue.  , 

'^'^ai  agricultural  products  are  now  imported  that  our  cowniry  fl"" 
■mii.^M  are  capable  of  produci/ng  9  In  response  to  this  inquiry,  BOg* 
s  the  first  to  b^  suggested.  Our  wheat  aud  flour  sold  will  sc^oely  !•! 
*n-   -hp  qiifl;o     ■"'-xgh*.  jTi  thp  prnoert  and  immediate  future,  and  it* 


jnd  would  not  be  uncertain,  but  peremptory  and  insatiaM 
temp  should  be  more  extensively  gi'own,  displacing  foreign^ 
iUfT  r:)l!i..i-  ■■"  MjDiiey,  and  fiirnighiiifjinatt'rial  forbagtciiiff 
w  ■■  '.  ..li'  '..  ■-.  Other  fibers  of  subtropical  regions  should 
ed  along  the  (iuif  coa^.  The  imported  libers,  with  their 
ire,  altogether  amount  to  a  value  more  than  two-thirds  as 
he  munincent  and  boasted  cotton  exportation  of  the  United 
"here  is  an  importation  of  fruits  of  the  value  of  $30,000,000, 
hich  should  be  produced  in  this  country.  The  subject  is 
for  treatment  in  a  few  paragraphs  or  pages,  but  these  sug- 
lark  the  lines  on  which  production  in  this  country  should 
ed,  with  reference  first  to  the  wanta  of  a  population  grow- 
d  all  foreign  precedent,  and  next  to  incidental  exportation 
extended  or  manufactured  products,  as  a  source  of  addi- 
enue  and  as  a  regulator  and  upholder  of  home  prices. 

DIBTRIBtrnON  OF  CORN  AXTD  WHBAV. 


ount  of  com  consumed  or  distributed  of  the  crop  of  1889 
ch  1  of  1890  is  large,  but  not  equal  to  the  consumption  of 
■JIB  year.  The  aggregate  of  local  estimates  is  1,143,000,000 
ed,  leaving  a  stock  on  hand  of  970,000,000  bushela,  or  nearly 
it.  of  the  crop.  This  is  a  larger  remainder  than  has  ever 
en  reported.  The  average  of  eight  annual  returns  is 
J  hiishels.  The  natural  CTOwth  of  the  country  TOtjuires  2 
mt.  Increase  annually.  The  comparison  of  stock  on  hand 
ity  consumed,  as  heretofore  reported  on  the  1st  of  March, 
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ion  which  produces  the  larger  part  of  the  crop,  the  West- 
onsnmes  the  largest  proportion  at  this  date,  leaving  out 
Kmt  the  insignificant  quantities  grown  in  the  Eastern  and 
id£c  coast  States.  About  65  per  cent,  of  the  product  is 
■tributed  in  the  Western  States,  but  this  year  only  63. 7 
W  leported,  a  portion  far  below  the  usual  consumption, 
•  the  present  year  as  altogether  exceptional  in  thia  respect. 
fMnto  for  the  reduction  in  value,  which  is  recorded  else- 
p  the  December  returns  of  value  were  made. 

y,  the  consumption  of  com  in  the  cotton  Statee  is 

jportion  at  this  date,  because  the  crop  maturea  later 

iigimilder.  but  especlall^'on  account  of  the  cOBiparo- 

^  feeding  for  beef  and  the  necessity  of  general  and 

f'plow  stock"  in  the  spring  and  summer  cultivation 
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of  corn  and  cotton.  A  considerable  share  of  the  com  crop  must  he 
reserved  for  use  after  Aj)ril  and  until  July,  by  far  the  busiest  season 
of  the  year  for  hoi'ses  and  work  cattle. 

The  details  of  this  consumption,  year  by  year,  in  the  principal 
groups  of  States,  can  be  studied  in  the  following  record: 


Sections. 

1    1883. 

18W. 

1S85. 

188G. 

1887. 

1 

:   188R. 

ISSH. 

1 

m. 

New  England .... 

Middle   

S^iutLem 

Wetrtom 

r*T  ct. 
.      70.  :• 

i      71.0 
i      tT).  0 

Per  ct. 
WJ.  i» 

,V.  0 
iVj.  3 
70.7 
70.2 

Per  ct. 
C-2.9 
6:i.4 
fiS.C 
(W.3 
00.4 

or..  5 

.  Per  ct. 
01.6 
5y.3 
rA.6 
Cl.O 
tW.  i 

'Per  ct. 
C3.3 
01.8 

5M.1 
<V."l.  0 

70.5 
87.0 

Per  ct. 
6r..4 
W.O 

78. 3 
5&.5 

Perct. 
G6.5 
K.O 
Bd.7 
CI.4 
75.1 
68.5 

Perct. 
W.4 

53.5 
.'.3.7 

Paclflc 

Nevada,  Colorado, 

and  Territories.. 

71.4 
N)-0 

Turning  from  distribution  to  dato,  wo  find  970,000,000  bushels  re- 
ported in  the  hands  of  farmers,  or  li^:J, 000,000  bushels  more  thaxi 
last  March,  and  402,000,000  bushels  more  than  in  1888.  In  the  Middle 
States  there  is  no  iiicroase  over  last  year.  In  the  Southern  States 
the  aggregate  is  greater  by  several  millions  than  ever  before.  TLx« 
table  is  as  follows: 


Sections. 


1887. 


1888. 


N'«» w  England '\.  'Ms,  va  « 

Mickllo '  jrJjM.-,  iro 

S«  -ut  lu.Tn i:^<,  .i'^l.  rx  K) 

\Vosit'rn ion,  !(>.).  s-j) 

I'acilic 1.310,010 

N»'va<la,    Colorndo,  , 
and  Territoriea '    0. 01  Ti.  viJi) 


Prr  cf.  i    Puahrls. 
30.7  I     3.177.000 

.v<.o    e<,.')9.'j.i:ii 

41.0    ls;.Si>">,(M'» 
31.  1    'JTsno,  1C.:» 


Pt-r  ct. 
31. 0 
i       31.4 
!       'H./i 


IlufiheJit. 

31.7.MJ  aio 
lh.i.070..1.'ji 


Per  ct. 
83.  fi 


:>'.*  :,o-J.iiU-{.3rrfi  | 


.•J;5.0       0.4D4.5Gi1  \ 


HI. 7 
40.  "• 


I.U'J.SIO 

o.o7:..\'io 


Total. 


i;«!:5,.'ill.'OJ         ;iO.:J   .■h.«s.;?;3,.j10         M.'.«   7-7.1»J,000 


3^*.0 
44.3 

2i.\i 

81.5 


1860. 


89.0 


Bushel*. 
2..'CJ,7«) 
a),(W3.a*A) 
1W,408.W0 

rjo,448.a:iO 

1,  ail,  230 
5.281,010 


0C9,93S4S0 


There  are  twelve.*  Stales  in  the  Wf.'tern  giMup,  but  only  seven  *^' 
tliem  may  be  considered  sources  of  the  eomim'rcial  supply.  It  ^^ 
more  im])'.>rtinit  to  coii^-ider  tlie  oni  sin*])]iis  States  relative  to  1 1^^ 
question  of  distribution.  Tiie  folh>\viiig  statement  shows  thopf^" 
portion  of  tlie  crop  on  liaiid  in  therfe  States : 


StaU'8. 


1887. 


18S3. 


1830. 


'hlo ■  :;.'..  ♦■.;i.  41  »-> 

ndiariJi n. lOJ,  IVi 
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'iiwa    ."■•'•.•;:.}.:"•• 

li^^'niiri ■[.'..  \i:.  ;mi 

'.Miis,\s t".  MV.''»'i 

•"'•r-'sJca i.>,ihi:»,  liO 

"-tal '  ;i-U,:J<.'S.:i.'«) 
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•  1  I 
"I 


-r; 


/:-<.^-'..  It.. 

(■■J.  .'i'.»='.  •>'i 
'.'.K  It-;..: ..) 

ls.M7!.->i 


r  rl. 


•-•4 


.V».  Il«!.-J.-> 
111.'*  I. «!.■.» 

iM.i':;-.  i-j» 

TV. '.■■,'. I.  >^"> 


P.ct.\ 

41      I 

40       < 

41 

41 

:u\ 

Xi 

40 


1890. 


87.  :^V,  «'•■'> 

4;.H!>.\**^ 

12',:>ii.«ll» 

107.!i»«.»w) 
lC".'.s"j.\v.';0 

117. ''■;'«.  fi-J) 

68.7J30.78J 


3;.  4       iHO,  5.7.1. O^iu     .v.h       4'J'J,;^'0.30J     K'.O  ;    007,213.110 


,     iUoo  ou..es  tile  stocl:  oti  hand  apju'ai'^;  to  be  ^''' 7.1. '00, 000 bushel?' 
»r  »):>  per  cent,  of  tin*  ai.CLrr».;-('J1e  fuv  I  he  ('oim  try.  an- 1  ;  i  bout  the  avortirj^ 
'ggregat»"i  for  tlu^  eni  ire  crop  nt  this  date  for  t  lie  j)ast  eight  years.     ■*■ 
s  seen,  also,  as  a  notie»'able  but  by  no  n;e;iTi?  a  surprising  fact,  tli^. 
•  oout  seven-tenths  of  ihis  surjilus  is  in  Stales  beyond  the  Mississippi^' 
.11(1    l)of.  Ti.-ivly  lioT  if  the  corn  remaining  in  the  country  is  in  tu^^ 
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MB,  MiBSOori,  Kansaa,  and  Nebraska.  It  reduces  to  narrow 
I  commercial  search  for  supplies  of  com. 
JBent  crop  was  "vvpli  rijiened  and  of  jjoml  qufiliiy,  with  n  hijh 
;e  of  mPR-hantal^lp  ^,v:un.  ']'}i>'  cr>:u..(  !s,-..;v/h^  -^.mirwl.at 
td  that  of  1885  quite  as  fjood.  The  difference  in  the  quality 
ype  of  seven  years  past  is  thus  indicated  by  the  record: 
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Ine  of  the  crop  on  the  basis  of  March  prices  of  merchantable 
.erobantable  com,  separately  estimated,  is  as  follows: 


In  three  months 84, 966, 477 

1  a  decline  of  nearly  G  per  cent,,  which  is  the  natural  result 
;e  surplus  with  limited  demand  and  high  cost  of  transporta- 
market.  The  previous,  crop  was  a  large  one,  and  a  similar 
nces  occured  last  winter. 
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jotS  prices  of  recent  years,  which  follow,  can  be  compared 
a  Sxcca.  values  by  reference  to  the  following  table: 
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WHEAT. 

The  proportion  of  the  crop  Temaioing  in  the  hands  of  growen  on 
the  iBt  of  March  usually  ranges  from  20  to  33  per  cent.  In  188Stt 
was  33  per  cent.  The  present  returns  make  it  31.9  per  cent,  of  tb( 
crop  of  1889,  or  156,000,000  bushels.  The  lowest  percentage  ever  Ifr 
ported  was  within  a  fraction  of  20  per  cent,  after  the  disastrous  sea- 
son of  1881.    The  statement  for  ten  years  is  as  follows: 


Year. 

Crops 
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■"'■jsr 
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The  wheat  crop  of  1889  was  exceeded  hythecropsof  1880.188S,»iid 
1884.  The  average  remainder  in  thehandsof  growers  on  the  Mitj 
of  March,  for  ten  years  past,  has  heen  l:J0,O00,000  bushels;  tWavw- 
agecropdi  ringthis  period 450,000,000 bu.sliels.  Onlyin  yearshaving 
a  product  much  below  this  average  has  the  March  remainder  faDon 
below  130.000,000  bushels,  with  the  sole  exception  of  1886,  when  ft 
crop  of  457,000,000  followed  one  of  357,000.000. 

The  distribution  of  the  crop  is  thus  presented: 
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Average  farm  price  of  toheat  for  the  yeari  1876-'89. 
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^^^H^JPORT   OF    niE   STdTI»TiCIAN.                      ^^^^^^| 
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.dvera^e  ftEporf  jnice  of  wheat. 
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ight  per  bushel  is  determined  by  an  investiffation  which  in- 
e  re^ms  of  Department  correspondenta,  State  agents  and 
Mpondenta,  and  prominent  millers.  The  aim  is  to  give  as 
possible  the  average  of  all  grades  of  wheat.  It  ia  evident 
any  estimates  which  reach  us  from  foreign  countries  only 
able  wheat  is  included,  sometimeB  high-grade  wheat,  so  that 
L,  if  taken  as  an  average  of  the  entire  crop,  is  too  high.  It 
Bcnit  to  find  wheat  in  this  country  that  weighs  60  to  66 
nr  "Winchester  bushel,  wliich  is  a  little  smaller  than  the  im- 
ij^Ush  bushel.  This  is  simply  justice  to  the  grain  of  the 
;ates,  which  might  otherwise  sustain  undeservm  prejudice. 
ht  of  the  last  seven  crops,  aa  thus  estimated,  is  as  follows: 
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mwdght  per  measured  bushel  of  the  seven  crops  is  67.7 
Hlastorop  is,  therefore,  exactly  the  average  of  the  seven.  In 
gipoanda  it  makes  471,460,663  bushels;  leas  by  27,000,000 
SSimlkftlB  than  the  crop  of  lij84. 
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THE  ARID  LAin>& 

The  distribution  of  crops,  methods  of  culture,  and  manAgementof 
farm  animaJs  in  the  arid  region  are  so  at  variance  and  in  contnat 
with  conditions  obtaining  in  the  districts  of  adequate  rain-fall  that 
our  ordinary  statistical  methods  are  only  partially  applicable  to  the 
territory  west  of  Kansas  and  Nebraska.  Crops  nave  been  so  scat- 
tered that  no  accurate  generalizations  upon  area  or  condition  could 
be  hazarded,  and  breadths  so  small  that  100  per  cent,  increase  in  a 
single  year  might  not  be  improbable.  The  status  of  indi^ddual  crops 
has  been  liable  to  extraordinary  and  sudden  changes.  As  to  fam 
animals,  the  o^>^ne^s  themselves  do  not  know  the  numbers  of  the 
range  stock,  and  can  obtain  only  an  approximation  of  the  facts  once 
a  year  at  the  roimd-ups,  and  some  of  them  do  not  care  to  impart  the 
indefinite  knowledge  they  possess.  The  assessor's  returns,  as  a  rule, 
are  lamentably  incomplete,  and  are  supplemented,  in  the  estimates 
of  all  intelligent  people,  by  50  to  100  per  cent,  increase,  according 
to  the  x>ropoiiiion  of  omissions  which  focal  tests,  the  beef  ontcome, 
and  other  evidences  tend  to  prove.  The  United  States  census  itself 
is  and  can  be  only  an  ai)proximation,  though  it  should  be  made  a 
close  one  by  thorough  revision  and  test  of  returns  and  estimates. 

Years  ago  it  was  seen  that  more  minute  and  searching  rfiethodsof 
collecting  statistics  than  those  available  in  settled  parts. oi^  the  coun- 
try would  be  necessary,  involving  something  more  than  volimtary 
work  and  requiring  special  appropriation,  at  least  while  the  allotment 
for  collection  of  statistics  is  so  small  as  at  present. 

At  the  last  session  of  Congress  a  small  part  of  the  regular  appro- 
priation for  statistics  was  reserved,  by  a  proviso,  "  for  si)ecial  investi- 
gation of  the  agricultural  statistics  of  the  Rocky  Mountain  region.** 
An  investigati(m  has  been  commenced  and  will  be  continued,  with 
the  very  limited  means  available  for  such  purpose,  to  obtain  a  more 
complete  and  accurate  view  of  the  agricultural  resources  of  that 
part  of  the  continent  and  of  the  extent  and  direction  of  their  develop- 
ment. A  statistical  survey  of  the  mountain  region  is  now  of  vast 
importance  as  an  indication  of  the  real  value  of  its  natural  resources 
and  as  a  stimulus  to  their  development. 

The  recent  brief  journey  of  the  Statistician,  which  occupied  scarcely 
a  month,  suflficod  for  a  hasty  observation  of  portions  of  western  Ne- 
braska, Colorado,  and  Wyoming,  a  conference  with  civil  and  ogri" 
cultural  oflicials  and  repr<3sentvatives  of  rural  industries  and  irriga- 
gation  enterprises,  a  collection  of  available  facts  from  State  and 
T'erritorial  archives,  and  for  obtaining  a  better  stand-point  of  obser- 
vation of  the  real  condition,  tendencies,  and  limitations  of  mountain 
igriculturo,  and  a  suitable  pro])aration  for  planning  and  pushing 
rl>M  st-^^istica'  oami^^'ie-»>  rinrimr  the  current  fiscal  year. 

•ri?  \NRTTION. 

ii.j  ^t  -  "».  1 , w  ^^x.:<xl;^  Uf^y.     -J barc  and  barren,  and  sohopele* 

11  the  View  V.X  nl  behold(^rs,  estimated  only  at  the  value  of  its  carry- 
ng  capacity  for  rani^e  cattle  and  sheep,  is  rapidly  changing  in  aP" 
^earanco  and  in  ])u])Hc  appreciation.  Its  eastern  portion,  as  a  newlv- 
*onnd  **rain  bolt,"  has  been  carved  into  homesteads,  and  farmed 
vithout  rep^'^  '^  irrigation.  It  was  held  alike  by  sage  and  citizen, 
-i-onf-*- AToq.,.-  ,.       Vhnf  >iolf  ri    v''^)rask^  was  agricultural,  tho othfiT 


ooiold  not  be  eneoted  to 

I  u    J.  110  siettler  gradually  moyed 

no.  cuui,  uxi    riT  n    ftroiesB  ui  this  dictum^  passed  the  desert 

iimlding  his  cabin  and  turning  the  soil  and  growing  corn,  stop- 

ttot  even  at  the  Colorado  line;  and  to-day  he  is  growing  a  bet- 

uiOp  of  maize  in  all  the  eastern  counties  of  the  Centennial  State 

in  9  farmer  of  Michigan  or  northern  New  York.     He  has 

vuiu  ihat  a  year  of  drought  and  starvation  would  come,  and 

pinching  droughts  have  confronted  him,  as  they  have  the  farmer 

lumois;  still  he  has  pushed  westward  with  heroic  determination, 

akin^  and  subduing  the  soil,  and  showing  by  his  improvements 

i  he  IS  there  to  stay. 

n  a  visit  to  Yuma,  Colorado,  farmers  were  found  who  had  fled 

m  the  droughts  of  Illinois,  some  old  men  of  sixty,  starting  anew 

a  desert  homestead,  who  had  broken  the  soil  deeply  with  horses 

I  cattle,  and  even  cows,  and  are  getting  wheat  yielding  twenty 

ihds  per  acre,  cribbing  hundreds  of  bushels  of  corn,  growing  oats 

I  potatoes,  hay  and  vegetables,  and  converting  a  former  scene  of 

olation  into  one  of  beauty  and  bloom.    Deep  breaking,  subsoU- 

;  and  frequent  cultivation,  processes  the  very  reverse  of  those 

iced  by  the  pioneer  farmer,  are  the  sources  of  the  new  prosperity, 

X)lorado  agriculture  is  contesting  with  mining  for  superioritv  m 

ue  of  production,  and  her  wisest  i)ublicists  assert  that  ono-third 

1  tl     year  be  produced  without  irrigation.    The  eastern  counties, 

flTTi      (Uvide  between  the  Platte  and  the  Arkansas  that  extends 

I  from  the  base  of  the  mountains,  and  other  areas  where 

j©s  and  other  vegetables,  alfalfa  or  millets,  will  grow  without 

jnrtion,  and  the  range  with  its  natural  pasturage,  will  give  this 

of  tiie  fruits  of  the  earth  many  millions  of  dollars  in  value  by 

of  the  rain-fall  properly  utilized. 

Tnat  is  the  cause  of  this  magical  change  ?    As  the  mines  in  which 

nres  have  been  hidden  for  ages  were  discovered,  so  a  new  agri- 

vml  country,  that  has  also  existed  for  ages,  has  been  discovered 

the  Ujght  of  practical  experience  and  a  higher  science.     Has  there 

an  increase  of  rain-fall  ?    The  records  of  the  rain-gauge  do  not 

it  very  conclusively,  though  it  is  now  said  that  this  instrument 

10  true  test  of  the  real  precipitation.    Yet  there  is  a  change  of 

oate.     The  agricultural  values  of  the  climate  have  increased. 

Jmoisture  that  was  before  carried  away,  flowing  from  the  surface 

I  water  from  a  duck^s  back,  is  held  in  the  soil,  taken  up  by  the 

)f  plants,  given  out  through  their  leaves,  or  evaporated  from 

rface  of  the  soil,  and  a  marked  increase  of  humidity  of  the 

dere  is  the  result,  which  is  shown  in  dews  unknown  before. 

uumidity  is  a  factor  in  plant  growth,  though  it  is  not  made 

ODLt  by  such  a  measure  of  precipitation  as  the  rain-gauge. 

ji      the  homestead  area,  supposed  to  be  limited  to  200  miles 

01  the  Missouri,  already  extends  about  400  miles.    The  error 

Erom  a  deficient   knowledge  of   agricultural  .meteorology,  a 

section  of  thequalitv  of  the  arid  soil,  an  underestimate  of  the 

ram-fall,  and  a  failure  in  adaptation  of  rural  methods  and 

to  the  unusual  conditions  prevailing.    Nor  is  the  lesson 

y  leamed;  there  are  surprises  of  success  in  reserve  for  the 

ital  arid-lands  farmer  of  the  future. 

ud  another  transition  in  progress.     It  is  partially  the  effect 
lOve  indicated.    These  two  hundred  miles  of  homesteads 

-  .      )9 ^18 
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were  formerly  ranges  for  cattle  and  sheep.  The  great  flocks 
been  driven  i>ack  to  the  higher  plains  or  the  mountain  pari 
valleys.  As  the  prosperity  of  the  ranch  became  known  in  the 
and  in  Europe,  inflation  set  in,  prices  advanced,  and  younj? 
wei'e  quoted  and  bought  and  sold  at  higher  rates  than  m  any 
markets  of  tlie  United  States.  Millions  were  investe<.i  inrancn 
erty  and  privileges.  The  sellers,  infatuated  as  were  the  bt 
established  new  ranches,  crowded  the  range,  injuring  the  past 
and  enfeebling  the  stock.  Then  oame  the  hard  winter  of  186 
and  fearful  losses  occurred,  which  added  to  the  depression  cai 
declining  prices,  and  deepened  the  despondency  of  the  cattle  gr 
who  begins  to  feel  that  his  business  must  in  the  future  be  cond 
less  on  the  nomadic  idea  and  in  better  accordance  with  ecei 
principles.  The  stock  must  .bo  kept  in  hand,  looked  after,  i 
winter  storms  when  grass  can  not  be  obtained,  and  water  mw 
provided,  for  it  is  understood  that  cattle  die  of  unquenched  t 
when  streams  are  frozen  over,  as  well  as  from  starvation  wh< 
grass  is  covered  by  snow  and  ice. 

It  was  a  wise  and  patriotic  idea  to  utilize  the  grasses  of  the  ' 
and  mountains  that  were  wasted  thirty  years  ago.  It  was  a  1 
national  income  nearl}^  as  large  as  would  be  the  loss  of  the  ( 
crop.  It  was  pu])lic  property,  common  wealth,  and  the  profits 
ulated  utilization,  till  the  very  cheapness  of  pasturage  threater 
destruction — a  forcible  illustration  of  the  wastefulness  of  con 
ism. 

The  business  of  rp-nching  has  tested  its  capacity  to  found  a 
It  has  not  endowed  with  great  wealth  a  populous  community, 
lished  churches,  built  school-houses,  and  dotted  with  homes  oj 
fort  and  abundance  the  landscape.  Nor  can  it.  It  has  done 
thing,  if  not  its  best;  it  has  at  some  points  overdone,  if  : 
not  done  its  worst.  It  is  a  useful  industry  yet,  to  suppleme 
others  that  are  practicable,  on  lands  that  can  be  irrigated  extens 
but  there  are  metals,  the  useful  as  well  as  the  precious,  to  be  i 
and  manufactured,  recjuiring  transportation  to  all  points,  labo: 
and  skilled,  and  all  the  appliances  of  art  and  industry,  aid 
science  and  inventive  genius.  These  points  gained,  agrici] 
which  has  now  no  motive  or  opportunity,  will  flourish  a 
extended,  and  a  better  style  of  ranching  will  utilize  the  area 
would  otherwise  ever  be  waste. 

The  patriotic  citizen,  looking  to  the  prosperity  of  the  future 
not  regret  the  decadence  of  the  old  idea  of  ranching.  Twent 
acres  of  ])asturo  used  four  years  in  fitting  one  bullock  f( 
r>liam}>lcs  is  no  basis  for  the  wealth  of  a  State.  Population  (H 
be  sustained  or  civilization  advanced  on  this  idea.  It  was  ( 
enough  theory  for  a  few  pioneers  who  sought  wealth  to  spent 
where,  but  like  cotton  in  tue  South,  utterly  incapable  of  susti 
a  pojmlation  of  millions,  wliose  income  from  this  source  wo 
less  than  §:20  ^xiT  head.  AuK^rica  can  give  no  permanent  a(ihef 
the  Arab  or  any  other  nomad.  Even  the  cattle  grower  of  the 
pas  is  t<.'D(ling  t«owiird  agriculture,  and  progress  is  apparent  in 
civilized  c(nintri('s.  Tlie  Rocky  Mountains  are  resonant  wil 
eclioes  of  ])ro«jcros.s. 

Til  ere  are  f  iirtli<  t  transitions.  The  cattle  no  longer  wear  the 
cliaracter  prominently,  nor  even  that  of  the  gaunt  and  un 
native  of  deg«*nerated  European  blood,  but  are  becomiiig  modil 
the  Shorthorn,  the  Hereford,  and  Polled  Angus.     This  is  one 


'  AxiiBttdirare  heaTier,  «id  tbe  qtiali^  of  th« 

ji     Bailar  improvement  is  ffoing  on  in  nerds  of 

jy  .^e  itnm      of  t^he  Olydesdale  and  tne  Peroheron.    This 

vvement  leads  do  anbtlier  of  necessity ;  better  eare  and  feed. 

ui  of  these  tend  to  improvements  which  are  of  the  farm  rather  than 

f  the  ranch. 

A  notable  example  of  this  tendency  is  seen  in  the  course  of  the 

barren  Live  Stock  Company.     It  is  the  consolidation  of  a  score  or 

■e  of  small  ranches  established  originally  by  Governor  F.  E. 

en  and  others,  at  points  where  water  oomd  conveniently  be  ob- 

lod  on  Bear,  Horse,  and  Pole  Creeks,  west  of  Cheyenne.    Where 

veer  was  scarce  on  the  surface,  wells  sunk  in  creek  beds,  and  oper- 

[  by  windmills,  snflficed  for  all  requirements.     The  company 

w     96,000  acres  in  fee-simple,  23,000  acres  of  school  and  university 

ju,  oesides  a  large  area  in  range  rights.    The  location  is  on  the 

nion  Pacific  belt. 

The  land  is  improved  by  the  construction  of  30  miles  of  main  ditch 
1 65  miles  of  laterals,  with  storage  basins  of  large  capacity,  by 
aich  alaarge  area  of  meadow  land  can  be  flooded  at  will.  A  four-wire 
id  top  pole  fence  incloses  the  whole  tract  of  more  than  a  quarter  of 
iDion  acres,  and  a  telephone  system,  which  uses  fourteen  instru- 
»,  connects  the  ranches  with  the  Cheyenne  office  and  with  each 

JOT. 

iTiere  are  kept  by  this  company  about  90,000  sheep,  2,500  cattle, 

000  horses,  and  2,500  Angora  goats.  When  others  were  giving  up 
leep,  under  the  pressure  of  low  prices,  thousands  were  boTight  at 
w  rates.  Cotswold  sires  were  obtained,  and  afterwards  Snrop- 
dres,  with  the  purpose  of  producing  mutton  and  wool,  rather  than 

001  alone.  This  required  oetter  feed,  which  led  te  enlargement  of 
rigated  meadows  and  large  increase  of  hay  harvested.  But  this 
n  not  sufficient.  A  feeding  station  of  40  acres  was  obtained  in 
ebraska,  where  com  is  very  cheap,  for  finishing  near  the  markets 

fattening  muttons.     Here  are  equipments  of  shedding,  yards, 
3,  windmills,  tanks,  troughs,  barracks,  and  other  appliances  for 
ing  economically  22,000  nead  of  sheep  in  close  proximity  to  the 
[  track.    Cattle  are  also  fed  here. 
xj      s  a  practical  union  of  the  ranch  and  farm  ideas  and  an  adapta- 
01  methods  to  changing  circumstances,  which  is  the  key  to  the 
of  all  modem  enterprises. 
J      rapid  increase  of  railway  facilities  is  an  active  agency  in  the 
jrmations  and  development  which  are  everywhere  apparent. 
I      [  extension  in  Colorado  has  gridironed  the  State  with  lines 
mu  and  steel,  as  is  well  known.     In  Wyoming  a  similar  result  is 
aent,  as  indicated  by  the  following  letter  written  by  the  Statis- 
firom  that  Territory: 

'         ago  there  were  624  miles  of  railway  lines  in  the  Territory.    At  the  be- 

M.  Jie  present  year  the  mileage  has  increased  to  949.    Railroad  projectors, 

«TODhetic  vision  of  their  class,  see  clearly  the  future  deTelopment  of  Wyo- 

i  strikingly  significant  indication  of  the  wealth  which  labor,  with  the 

«.ud  sunlight  and  water,  will  evolve  from  the  surface  and  the  depths  be- 

!^our  transcontinental  railw;iy  lines  wiU  traverse  its  territory  from  east 

xAie  Union  Pacific  connects  Omaha  with  Ogden,  in  Utah,  by  way  of  Cliey- 

!}hicago  and  Northwestern  has  readied  Caspar,  almost  in  the  cout<^r  of  the 

.  153  miles  from  its  eastern  border,  on  its  way  to  Ogden  and  the  Pacific 

i^hicago,  Burlington  and  Quincy,  already  near  the  eastern  border,  will 

I  a  little  lower,  and  traverse  the  oiri)e]t  to  Utali  and  a  possible  Pa- 

AUD,  find,  fourth  (perhaps  not  liiat),  tlio  Pacific  Shoi*t  Line  is  pushing  with 

from  Sioux  City  through  Nebraska  to  Wyoming  and  Utah  and  the 
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Pacific  coast.    These  lines  are  not  to  subsist  mKm  throogh  bmdiUM,  1     i 
eventually  supported  by  local  tn^c,  will  stimulate  settlement,  initiate  i 
tries,  and  furnish  cheap  transportation  to  surplus  products  of  lands  mado 
ive  by  irrigation*    The  Chevenne  Northern,  a  branch  of  the  Union  F&cific. » 
ing  its  way  to  the  Northern  t^aciflc,  and  the  Wyoming  Southern  promises  a       i^m^ 
Montana  via  Sheridan  and  Buffalo  to  Caspar.    Alreoay  oats  and  wheat  are  u 
in  the  market  of  Johnson  County  for  want  of  a  railway  outlet,  sailing  at  N 
prices  to  the  few  who  have  occasion  to  purchase.    Southern  Wyoming hasft* 
been  hampered  and  restricted  in  its  development  by  the  unfortunate  policy  w 
Union  Pacific,  which  has  stimulated  througii  traffic  to  the  neglect  ana  disooini^ 
ment  of  local  development.    The  present  management  is  working  on  a  wiser  plan, 
and  competition  will  enforce  its  perpetuation.    Cheyenne  is  the  very  center  ol  id 
system  and  the  location  of  its  new  repair  shops,  where  1,000  workmen  will  he^to 
ncrease  the  population  and  prestige  oi  the  Territory. 

IRRIGATION  PROBLEMS. 

Aftor  all  that  can  be  done  in  dry  farming,  irrigation  is  a  necessity. 
The  land  is  almost  everywhere  fertile,  general!^  to  excess,  laokiiig 
only  water  to  insnre  large  and  certain  production.  This  source  oi 
production  can  be  more  luUy  utilized,  greatly  enlarging  the  domain 
of  agriculture,  though  it  can  not  render  proauctive  the  entire  areai 
In  Colorado  some  are  inclined  to  claim  adequate  water  snpi^y  for 
one-fifth  of  the  surface;  while  others,  incluaing  local  engineers  of 
experience,  think  that  not  more  than  a  tenth  cfim.  be  irrigated.  The 
dinerent  stages  of  progress  in  water  utilization  are  six  in  number: 

(1)  The  use  of  the  rain-fall  in  what  are  properly  known  ae  rain 
belts,  by  the  most  effective  methods  of  cultivation,  and  the  selection 
of  suitable  plants,  especially  those  with  long  tap  roots. 

(2)  The  exhaustion  of  the  supply  furnished  by  rivers  and  creebin 
their  passage  through  the  plains,  by  means  of  irrigation  works,  anch 
as  are  already  in  so  extensive  use. 

(3)  The  enlargement  of  the  current  supply,  by  the  storag[e  at  higlter 
elevations  of  water  which  passes  away  in  spring  floods,  as  is  proposal 
now  by  the  Government. 

(4)  "the  sinking  of  galleries  below  the  surface  of  streanus,e 
when  they  are  practically  dry,  and  utilizing  by  canals  the  xrnaer 
ground  currents.  This  is  becoming  a  common  and  popular  resonrca 
Such  a  plan  furnishes  pure  filtered  water,  at  Cheyenne,  for  the  sup- 
ply of  the  city,  without  pumping  or  much  expense,  from  Crow  CreA 
a  small  stream,  nearly  dry  in  summer. 

(5)  By  the  use  of  irrigating  pumps  of  great  power  in  lifting  anon 
underground  currents  to  the  surface  from  bed-rock,  for  application 
to  lanas  surrounding. 

(6)  By  artesian  wells,  which  have  hitherto  proved  too  expensive 
•ise  in  irrigation.    It  is  possible  that  their  cost  and  the  uncertaiwy 
*^  obtaining  water  will  prevent  extensive  employment  of  thisma^oa 
»r  water  supply,  though  they  are  quite  successful  in  Dakota. 

The  building  of  numerous  catch-basins  throughout  the  pi      ^ 
^0,9'e  the  rain-fall  which  is  wasted,  so  far  as  the  kuids  near  dy 
■concerned,  will  add  greatly  to  the  supply  furnished  by  lie      »»* 
expedient  indicated.      There  are  natural  depressions  every^ 
vhich  can  be  utilized  at  very  slight  cost  and  with  entire  immiuu*J 
rom  risks  of  dangerous  floods. 

The  utilization  of  surface  water  does  not  exhaust  the  supply  fc' 
irrigation.     The  application  involves  waste.     The  fugitive  w 
*s  if  by  an  instinct  of  preservation  from  threatened  dissolution  u 
>7o  fiar'»c  ^ay£  "*  'liA  nnr^'^scnTef   sun,  sink  through  the  sands^  ^ 


i     %      1  gmdnally  swell 
lov  (juu:         tMT  way  towards  th^ 

4  L  9  LUB  Dbiuw  tho  nver  beos.  Ilius  a  part  of  the 
uf  AAxigaifin^  uanals  is  gathered  a  second  time  to  do  the  work 
inigation.  This  is  the  case  notablv  in  the  Sonth  Platte,  after  its 
8  have  been  depleted  by  the  canals  about  Denver,  and  the  Cache 
roudre  supply  has  been  similarly  used  between  Fort  Collins  and 
edey.  At  the  latter  place  the  cellars  require  protection  from  over- 
Wy  water  in  wells  has  risen  near  to  the  surface,  and  the  waters  of 
igation  are  jxartially  restored  to  the  stream  to  find  their  way  to  the 
nth  Platte. 

Tort  Morgan  is  on  the  plains  at  the  bend  of  this  river,  about  80 
les  below  Denver.  Six  years  ago  there  was  a  desert  of  scanty  and 
)wn  grass  and  cactus  plants,  wiere  now,  by  the  aid  of  irrigation 
»rpnses,  are  flourishing  and  productive  farms,  tens  of  thousands  of 
•68  of  lands  already  reclaimea,  with  a  prospect  of  obtaining  water 
nearly  two  hundred  thousand  in  the  near  future.  It  is  claimed 
it  there  is  already  expended  nearly  $750,000,  mostly  by  citizens  of 
)  county,  and  lands  with  water  are  offered  near  town  for  $10  to  $15 
racre. 

ja  Wyoming  a  development  company  has  expended  $450,000  in 

ineling  the  Laramie  and  preparing  to  irrigate  a  tract  of  about 

poo  acres,  most  of  which  has  been  bought  of  the  Government  and 

id  for,  and  is  now  awaiting  settlement.    This  praiseworthy  effort 

demonstrate  the  possibilities  of  agriculture  in  Wyoming,  and  to 

Jvide  a  vegetable  and  small-fruit  supply  for  Cheyenne,  has  been 

dve  to  its  originators,  through  unexpected  delay  in  obtaining 

yet  magnificent  farms,  it  is  expected,  will  soon  be  offered  to 

lers  at  less  than  cost  of  water  for  their  irrigation. 

ine  productiveness  of  these  irrigated  lands  is  surprising.    Facts 

nmd,  for  which  there  is  no  present  space,  attesting  lavish  yields. 

y  is  the  principal  crop.    Alfalfa  and  potatoes  produce  heavily  and 

mpf  large  areas.    Oats  are  abundant.    Wheat  is  limited  by  the 

d.    Statistics  of  production  will  appear  in  the  future  at  proper 

and  place. 

TRANSPORTATION  RATEa 

Phe  section  of  freight  rates  which  was  organized  by  a  require- 

of  Congress  July  1,  1882,  has  presented  in  each  monthly  crop 

wrt  of  this  division  during  the  year  statements  showing  through 

heel  rates  of  freight  ujjon  the  principal  products  of  agriculture 

!armers'  supplies  from  important  points  of  shipment  in  all  parts 

country  to  large  market  centers,  by  rail  and  watoi*;  also  the 

of  '      Qsnorting  our  surplus  agricultural  products  to  foreign 

Tne  rates  shown  were  tliose  in  operation  upon  the  first 

Mi  (     h  month,  and  did  not  show  the  fluctuations  occurring 

.  une  reports. 

irns  from  the  several  trunk  lines,  Chicago  to  New  York 

IntB  taking  New  York  rates,  were  characterized  by  their  uni- 

ond  sameness  throughout  tne  year.    The  rates  reported  upon 

»t  the  products  were  the  same  each  month.    Live  sheep  and 

rd  and  pork  were  reported  at  30  cents  per  100  pounds  in 

MQ^  each  month  during  the  year.    Grain  and  flour  25  cents. 

on  cattle  was  repoixed  January,  February,  March,  and 

I      22i  cents  per  100  poimds  and  26  cents  for  the  balance  of 
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the  year.  Dressed  beef  was  shipi>ed  at  00  cents  until  June  1,  whea 
the  rate  dropped  to  45  cents  and  continued  the  same  the  lemxisder 
of  the  season. 

For  a  conipariaon  of  the  rates  upon  sozne  of  the  more  important 
articles  of  shipment,  reported  upon  the  first  day  of  each  month  for  » 
series  of  years,  the  following  statement  is  presented: ' 
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REDUCTION  IN   FREIGHT  RATB3. 

There  has  been  a  very  heavy  reduction  in  the  rates  of  frelcrht  npon 
all  classes  of  agricultural  prodxicts  during  the  past  tweniy  vean. 
Elapecially  is  this  true  of  the  rates  from  large  accumulating  points  in 
the  West  to  the  sea-board,  whether  intended  for  home  consumption 
or  export. '"  n 

Tho  construction  of  new  competing  lines,  better  facilities  for  trana- 
porting  and  (juicker  handling  of  large  shipments,  and  the  compe- 
tition foi'  business  at  those  points  of  shipment  where  eeveral  roads 
terminate,  as  well  as  the  action  of  the  law  of  supply  and  demand. 
and  the  convenience  of  carrier  or  shipper,  are  some  of  the  principal 
causes  of  the  decrease. 

Tlio  following  statement  shows  the  average  rates  on  com  and 
wheat  from  Chicago  to  New  York  and  tho  per  cent,  of  decrease  from 
1S70  to  1S39,  inclusive,  and  from  St.  liouis  to  New  Tcwk  cm  grain 
from  187fi; 
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Btatentent  showing  the  vxekly  range  of  rates  of  freight  upon  com  and  wheat, 
(^icago  to  I^ew  York,  via  the  three  great  rovtea  for  the  yeart  1^81,1088.  and  1889. 
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These  tables  illustrate  the  reduction  of  ^transportatiosiiratflain  • 
clear  and  striking  maiiaor./ The  averageJ-ate  on  com, ■from  Chicsp 
to  New  York,  for  instance,  was  38.6I>  cents  in  1873,  and  12.8!  m 
1889.  The  wheat  rate  was  34.99  cents  in  1S<3,  and  15  in  1888. 
The  steamer  rates  gradually  increased  from  1866  to  1873,  then  de- 
clined until  1882,  and  have  Bince  remained  low  with  some  fluctn*- 
tions,  the  lowest  rates  being  reported  in  1887  and  1888.  The  dediw 
is  from  21.ia  cents  in  1873  to  5.34  in  1888.  The  cost  is  now  al»nt 
three  times  as  much  from  Chicago  to  New  York  as  fromNewYw* 
to  Liverpool.  The  cost  of  carriage  is  doubtless  greater^in manyin- 
stances,  from  the  farm  to  Chicago  than  from  Chicago  to  Bnrope.  3" 
it  costs  the  price  of  two  bushels  of  com  to  get  the  third  fiiniH*' 
hraska  fields  to  the  foreign  market;  and  it  also  costs  a  large  fradnu 
of  a  bushel  of  wheat  to  send  a  bushel  to  LiverpoohX 

The  cost  of  getting  com  to  Chicago,  under  the  present  relativalr 
low  rate,  is  this  year  so  burdensome,  in  view  of  the  low  prices  ifr 
ceived,  as  to  discourage  the  grower  and  keep  much  of  his  HoipluB  m 
the  bin. 

J.  B.  Dodge, 
StaUstidM, 

Hon.  J.  M.  Rusk, 

Secretary. 


REPORT  OP  THE  CHIEF  OP  PORESTRY  DIVISION. 


&B:  I  liave  the  honor  herewith  to  submit  my  fourth  annual  report 
tiie  work  of  the  Forestry  Division. 

is  I  have  pointed  out  in  my  former  reports,  neither  the  facilities 
r  the  present  organization  of  the  division  are  adequate  for  such 
ark  as  is  required  and  would  be^  justified  by  the  importance  and 
kgnitude  of  the  interests  which  could  be  subserved  by  this  division, 
nceived  simply  as  a  bureau  of  information,  the  facilities  for  ob- 
ning  the  information  under  Government  methods  have  hitherto 

nsuflScient;  the  amounts  appropriated,  while  unnecessarily  large 

"  a  simple  correspondence  bureau,  have  never  been  large  enough  to 

fftake  and  carry  through  any  extensive  and  systematic  investi- 

nons  such  as  are  needed,  such  as  can  only  be  carried  on  under 

>vemment  control  and  are  worthy  of  governmental  effort. 

Sampered  by  the  inability  to  command  and  compensate  the  serv- 

rf  competent  co-workers  and  without  sufficient  assistance,  all 

oris  to  build  up  in  a  systematic  manner  the  work  of  the  division, 

Outlined  in  my  report  for  1887,  had  to  be  deferred.    Whatever  of 

me  has  been  produced  in  the  division  must  be  credited  to  the  per- 

l  interest  and  effort  of  individual  workers  beyond  any  compen- 

)n  that  could  be  offered  to  them,  and  not  to  superior  organiza- 

nand  facilities  such  as  might  have  been  expected. 

b  I  shall  show  further  on,  there  is  no  room  for  doubt  as  to  what 

of  work  this  division  should  engage  upon,  as  soon  as  it  is  prop- 
y  lipped  and  endowed  with  sufficient  appropriations.  Pending 
^a  ice  of  such  provisions,  the  work  can  only  remain  preparatory 
1  crude,  unsatisiactory  to  those  who  have  a  conception  of  the 

)f  forestry  in  this  country, 
inemost  promising  and  satisfactory  investigation  which  has  been 

leted  during  the  year  has  concerned  itself  with  railroad  in- 

in  forest  supplies,  and  especially  with  the  prospects  of  sub- 

iiiiimg  metal  ties  for  wooden  ones.      The  success  oi  this  latter 

igation,  which  will  result  in  presenting  a  complete  history  of 
axperiences  with  metal  ties  in  all  countries,  is  due  to  the  inde- 

ble  industry  and  devoted  attention  to  the  subject  of  Mr.  E.  E. 

Tratman,  civil  engineer,  whose  prelihiinary  report,  issued 

Hag  the  year  in  Bulletin  3,  will  be  followed  by  a  full  account, 

h  all  desirable  detail,  such  as  can  not  be  found  collected  in  any 

literature  or  language, 
n©  appreciation  which  even  the  preliminary  report  has  received 

in  this  countrv  and  abroad  will  amply  justify  the  attention 

to  this  special  line  of  ing[uiry. 

die  one  English  technical  journal  has  copied  the  rei)ort  verbatim, 
T^      Lon  *  *  Industries  "  in  reviewing  it  uses  the  following  language : 

VI       .  hardly  look  for  "light  and  leading"  on  this  subject  from  such  a 

I       ^  ^8  nevertheless  a  fact  that  prohably  the  most  comprdiensiye  statement 

rto  appeared  relative  to  the  substitution  of  metal  for  timber  for 

has  emanated  from  a  department  that  is  only  interested  in  the 

Hu.  ad  the  forests  of  the  United  States  are  concerned, 
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That  this  publication  has  been  timelv  and  has  done  its  shar 
stimulating  our  railroad  engineers  to  berin  experimenting  v 
metal  ties  on  a  large  scale  may  be  estimated  from  the  frequent  c 
for  copies  by  railroawi  managers,  which  made  a  second  edition  of 
Bulletin  necessary.  As  will  appear  in  the  full  report  in  Bn 
4,  several  railroads  in  this  country  have  since  put,  experimenw 
a  larger  number  of  metal  ties  on  their  tracks,  while  the  mileage 
metal  ties  in  use  in  foreign  countries  exceeds  26,000  miles. 

A  canvass  among  our  railroad  managers  in  regard  to  suppl 
prices,  etc.,  of  wooden  ties  has  also  been  made  and  the  results 
be  presented  in  comparison  with  a  similar  canvass  made  by 
division  seven  years  ago,  thus  showing  the  change  of  conditi< 
if  any,  in  the  various  localities.    . 

The  magnitude  of  this  special  drain  on  forest  supplies,  whic 
will  be  remembered  amoimts  to  at  least  600,000,0(X)  cubic  i 
timber — and  that  of  the  thriftiest  and  most  valuable — as  well 
appreciation  which  has  been  shown  on  the  part  of  the  railroau  c 
panies  in  this  canvass  by  furnishing  desired  information,  may  jiU3 
the  prominence  given  to  this  interest. 

In  passing,  it  may  be  mentioned  that  as  a  result  of  circulars 
by  the  Department  through  this  division,  the  employment  fw 
of  chestnut  oak,  which  formerly  had  remained  unusea  in  the  w< 
after  the  tanbark   had  been  stripped  off,  is  reported  from  tl 
localities  where  the  former  wasteful  practice  existed. 

A  canvass  has  been  instituted  into  the  needs  of  the  coope 
dustry,  which  uses  probably  not  less  than  260,000,000  cubic  i 
wood  bona  fide,  and  a  large  amount  in  addition  on  account  of  ^ 
ful  methods.     For  the  State  of  Tennessee  this  canvass  has  i 
completed  by  the  special  agent  appointed  for  this  division  from 
State,  showing  a  bona  fide  consumption  of  10,000,000  cubic  f 
wood  for  cooperage  while,  with  the  tew  exceptions  where  it  is 
into  cord-wood,  the  remainder  of  the  tree  is  wasted.      In  by  far 
larger  part  of  the  State  where  this  industry  is  carried  on  the  su] 
of  material  (almost  entirely  white  oak)  is  reported  scarcer  by  1 
60  per  cent. 

The  Carriage  Builders'  National  Association  last  year  had  appoi 
a  committee  on  timber  supply.  The  chairman  of  the  commi 
Mr.  H.  G.  Shepard,  of  New  Haven,  Conn. ,  requested  the  co-opera 
of  the  division  in  ascertaining  the  present  condition  of  supplia 
this  branch  of  wood-consuming  industries,  which  is  estimate 
use  annually  about  25,000,000  cubic  feet  of  wood  of  special  c 
ity,  worth  roilnd  $10,000,000.  To  gratify  this  reasonable  dem 
Mr.  Adolph  Loue,  secretary  of  the  Ohio  Forestry  Association, 
had  given  some  attention  to  the  wagon  and  carriage  manufa<}tu 
interests,  was  asked  to  prepare  himself  for  conducting  such  a 
vass  as  would  yiold  tlie  desired  information;  but  it  was  found 
the  finances  (if  the  division  would  not  permit  the  undertaking  of 
canvass,  and  it  had  to  be  deferred. 

The  investigations  into  the  technology  of  our  timbers,  and  < 
cially  into  the  conditions  upon  which  tlie  qualities  of  our  tiir 
depend — for  which  Mr.  Roth,  of  Aim  Arbor,  had  begun  prelimi 
studies — has  also  made  but  slow  progress  for  lack  of  means  to  su 
proper  material.  As  has  been  pointed  out  before,  to  make  sue! 
vestigations  of  practical  utility  the  material  for  study  must  be 
carefully  collected  by  competent  men,  as  it  is  necessary  to  noti 
conditions  under  wmch  the  samples  have  developed,  and  to  i 
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ninations  on  the  Spot.  Inability  to  oornmand  BQchconi- 
)  has  pnt  a  check  to  Mr,  Roth's  work.  He  has  fur- 
-.a  comparfttive  study  of  the  woods  of  tho  three 
pines — the  Long-leaf,  Short-leaf,  and  Loblolly, 
^  a  eventually,  together  with  the  monographs  on 
.-_,  J  these  trees. 
llogfeal  gtodles  have  been  enriched  during  the  year  by 
aotpniflbstm  the  most  iinportant  Eastern  pines,  notably 
r.  Qittriefl  M<dir  on  the  Short-leaf,  Loblolly,  and  Cuban 
is  last  Talnable  pine,  as  yet  but  little  known  and  not  widely 
,  the  obaervant  author  conslderB,  for  various  reasons,  as 
xeplaoe  l^e  Long-leaf  pine  in  the  Southern  forest  of  the 

ographa  now  on  hand  still  unpubllBhed  comprise  the  f  ol- 
(Sm:  The  White  Pine  {Pinus  S(robw),  by  Prof.  B.  V. 
lie  Norway  and  Pitch  Pines  (Pinus  reainosa  and  rigida), 
'illiam  Flint;  the  Hemlock  {Tsuga  Ca/nadenaia),  by  Prof. 
itln;  the  two  Northwestern  spruces  (Ficea  nigra  and 
in  Kate  Furbish;  the  Long-leaf,  Short-leaf,  Loblol^,  and 
m  {Pmm»  pahistria,  mitit,  lixda  and  Cubenaia),  by  I^. 
ihr. 

lieatlon  of  these  monograplis,  wMoh  give  a  complete  ao- 
le  history  and  development  of  these  trees,  it  is  hoped  will 
ir  delajred,  as  they  oonstitute  the  moat  valuable  work  in 
a  witmn  the  last  three  ysars.  The  illustrations  which 
Dipe&T  these— woodcuts  of  the  highest  (Kder^have  been 
tod  during  the  year,  and  will  enhanoe  the  value  of  the 

he  first  months  of  the  year  much  time  was  spent  in  finiah- 
Qeiotive  forestry  exhibit  for  the  Paris  Ezposition,  which 
panied  b^  a  report — so  far  published  only  in  French — 
rd's-eye  view  of  forests,  forest  conditions,  and  f oreat  ntil- 
he  United  States. 

bit,  which  attempted  in  a  small  compass  to  give  a  system- 
t  these  matters,  was  recognized  by  the  grant  of  a  gold 
lother  gold  medal  was  bestowed  upon  the  writer  for  his 
ffest  educational  direction,  and  several  of  the  exhibitors 
on  of  forestry  received  prices.  A  model  of  a  tree-plant- 
»,  deaoribed  m  my  last  year's  report,  was  also  recogniBed 
dedal,  and  a  bronze  medal  was  accorded  for  a  oolleotion 
eaweds. 

suieetion  it  may  be  of  interest  to  mention  that  the  anthori- 
Na^ional  Museum  have  seen  fit  to  establish  a  special 
ftwBBtry  collections,  which  has  been  i^laced  under  the 
mmtorsuip  of  the  writer.  It  is  a  promising  sign  for  the 
maatry  in  this  country  that  such  recognition  haa  been 
t4lEiatence  and  importance,  since  the  idea  of  establuiiiiig 
I  oollectiomi  is  original  and  not  copied  from  ai^  t4  the 
Ml  moseums  of  the  world.  For  the  present,  Hnwrnon, 
oiaai  value  of  this  departure  wiU  be  mainly  kept  in.  vIbw  in 
ttik 
•■summer  the  writer  furnished  an  extnudve  rntort  for 
"    late  Committee  on  Irru:ation,  OU^ining  the  nJ*- 

"3  brow  pe^onnanoe 


» irrigation  problems.  ^)r  the  b«n« 
jRtended  but  rapid  journey  across!^ 
m  made  by  the  wnter,  wnich  aSorde 


afforded  atnT^R-eye 
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view  of  the  varying  conditions  prevailing  over  the  tredesB  plaini 
and  wooded  plateaus  and  mountains  of  the  west.  A  short  sioe  trip 
into  the  Puget  Sound  regions,  the  red  woods  of  California,  and  into 
the  Sierra  Nevada  was  crowded  into  the  journey,  to  gain  a  long- 
needed  personal  insight  into  the  forest  growths  of  those  r^ona. 
Such  a  hasty  journey,  covering  over  10,000  miles  of  travel  in  l€6B 
than  seven  weeks,  can  of  course  lead  to  nothinfi^  more  than  impres- 
sions and  the  gathering  of  a  few  unconnected  not^  of  interest 
Some  of  these  may  be  pertinent  enough  to  be  here  briefly  stated: 

(1)  The  dryness  of  the  plains  east  of  the  Rocky  Mountuns,  as 
far  as  it  is  inimical  to  vegetation,  is  due,  probably,  not  so  mnch  to 
the  small  rain-fall  as  to  the  enormous  evax>oration  under  the  influence 
of  the  constant  winds,  which  produce  summer  droughts  as  well  as 
winter  droughts.  At  least,  the  only  means  for  influencing  water 
conditions  of  a  very  large  part  of  this  region  appears  to  be  in 
checking  or  reducing  this  evaporation  by  the  planting  of  wind-breaks 
and  timber  belts. 

(2)  The  area  which  needs  such  protecting  timber  belts  is  so  eno^ 
mous  that  it  seems  almost  hopeless  to  rely  upon  the  effort  of  pioneer 
settlers  for  this  work  of  timber  planting,  especially  as  the  imimtem- 
atic  manner  in  which  such  private  planting  must  necessarily  pro- 
ceed, in  addition  to  the  existing  most  unfavorable  climatic  conditions, 
has  led  and  must  lead  to  failures  more  frequently  than  to  soocesses. 

(3)  A  tree  will  die  where  a  forest  would  hve ;  that  is  to  say,  plant- 
ing on  a  large  scale  and  in  compact  bodies  may  be  successful,  where 
smaller  plantations  will  succumb  to  the  extremes  of  the  cUmate. 
Hence  the  poor  settler  on  the  frontier  who  can  not  afford  to  start  a 
large  enough  plantation,  will  be  doomed  to  reiterated  failure  and 
discouragement  with  his  trees  as  well  as  his  crops. 

(4)  The  most  serviceable  trees  for  wind-breaks  and  for  subsist- 
ence in  a  dry  climate— the  evergreen  conifers — which  require  from 
six  to  ten  times  loss  water  than  most  deciduous  trees,  do  not  recoin- 
mend  themselves  to  the  use  of  pioneer  planters,  because  they  require 
much  care  to  establish  them  in  the  open  sites  of  the  plains  and  grow 
only  slowly  to  useful  sizes. 

(5)  All  these  considerations  lead  to  the  conclusion  that  successfnl 
reclamation  of  these  broad  acres  and  effectual  checking  of  the 
destructive  winds  by  means  of  systematic  planting  of  forest  belts 
can  only  be  attained  by  co-operation,  i.  e.,  by  government  manag®* 
ment,  be  it  national,  State,  or  county.  . 

(6)  The  most  promising  conifers  tor  planting  on  the  plains  and 

Srairies,  besides  the  Scotch,  Austrian,  and  Norway  Pines  and  the 
uniper  or  Red  Cedar  in  the  lower  latitudes,  seem  to  be  the  two 
Rocky  Mountain  conifers,  the  Bull  Pine  and  the  Douglas  Spruce. 

(7)  The  condition  of  the  Western  mountain  forests,  upon  which 
largely  the  water  supply  for  irrigation  purposes  depends,  is  most  dis- 
couraging, and  the  result  of  their  devastation  is  already  noticeable  ^ 
the  irrigation  works  around  Greeley,  Denver,  and  in  other  localiti*^ 
During  this  summer  hundreds  of  square  miles  have  been  destroy®^ 
by  fire — not  simply  burnt  over  but  destroyed.  The  irmtion** 
treatment  which  this  valuable  property,  still  in  the  hands  of  tne  Q^' 
eral  Government,  receives  has  been  pointed  out  ad  nauseam,  1^^ 
people  in  the  San  Joaquin  Valley  have  at  last  be^n  to  realize  ^ 
influence  of  the  wooded  mountain  crests  upon  their  supply  of  W8*^ 
for  irrigation,  and  have,  in  mass  meetings,  demanded  the  reservfth^ 
and  administration  of  these  forest  lands.    The  difficulty  of  devWv 


1.  ■ 


1^  it  is  believed,  is  en- 

ju     u  vuuk«k  uu  uoubt  be  averoome. 

lion  oi  uiese  ximber  areas  the  judicious  and  sys- 

10  UB©  oi  lire — ^burning  over  protective  belts  during  the  season 

J       danger — ^wlll  reduce  the  need  pf  forest  guards. 

[ii  xne  reproduction  of  the  coniferous  woods  of  the  West  is  in  many 

taiities  nob  as  readily  accomplished  as  is  desirable^  the  forest- 

or  having  been  destroyed  by  recurring  fires,  conditions  for  ger- 

nfttion  have  been  destroyed  also.    Large  areas  in  the  Colorado 

tains  were  seen  without  a  sign  of  young  growth.    The  red 

1      >f  California  are  doomed,  it  seems,  to  absolute  extinction,  for 

xiTiction  by  seed  is  hardly  noticeable,  and  the  vigorous  repro- 

iou  from  the  stump,  in  which  this  conifer  excels  all  others  (the 

aeral  spro^s  of  Pinus  rigida  and  mitis  are  of  no  account), 

I  not  to  find  satisfactory  conditions  for  development. 

lu)  During  this  trip  the  plantations  made  by  tihe  tree-planting 

line,  described  in  my  last  report,  were  visited  and  found  to  be 

perior  to  any  others  in  the  same  locality  (Stratton,  Nebr.).    They 

isisted  largely  of  Russian  mulberry  planted  three  years,  which 

'  rapid  soil-covor  and  hardiness  seems  a  most  commendable  plant 

that  droughty  region. 

Che  policy  of  givmg  to  the  Chief  of  the  Forestry  Division  an  oc- 
oo&fQ  opportunity  to  see  a  forest  and  to  inspect  the  conditions  of 
I  country  for  which  he  is  called  upon  to  devise  means  of  improve- 
nt  may  be  considered  not  an  unwise  one.    The  more  directly 
kmch  he  can  be  with  the  people  and  their  wants  the  more  prac- 
.  will  become  his  direction  of  the  work.    The  o,bjection  to  ^  ^  book- 
dng"  which  is  so  often  heard  can  only  be  overcome  by  giving 
il  opportunity  for  personal  observation, 
^ring  the  year  the  office  facilities  have  been  somewhat  increased, 
e  herbarium,  which  was  fortunately  sufficiently  advanced  to  fur- 
needed  material  upon  the  sudden  call  for  an  exhibit  at  the  Paris 
Koeition,  has  been  enlarged,  as  also  the  seed  coUectionj  so  that 
u  these  first  requisites  for  a  student  of  forest  botany  will  be  on 
id.    The  library,  too,  has  been  further  enlarged,  and  now  the 
reBtry  Division  is  perhaps  the  best  equipped  place  in  this  country 
fltadents  of  forestry.    This  does  not  mean  much,  and  room  for 

Svement  even  in  tnis  direction  is  ample, 
ides  Bulletin  3,  on  The  Use  of  Metal  Track  on  Railways,  a 
ond  edition  of  Bulletin  2,  on  The  Forest  Conditions  of  the  Rocky 
'nntwis,  became  necessary  and  was  printed.  A  circular  on  Arbor 
J  Planting,  describing  the  proper  methods  of  planting  trees  and 
lag  advice  on  the  selection  of  proper  kinds,  was  issued  early  in 
year. 

SEED  AND  SEEDLING  DISTRIBUTION. 

my  former  reports  I  have  pointed  out  the  perplexities  which 

peiienced  in  trying  to  satisfy  the  requirement  expressed  in 

liopropriation  for  the  division,  "  to  collect  and  distribute  val- 

Boonomic  tree-seeds  and  plants."    I  have  shown  that,  unlike 

icultural  seeds,  tree-seeds,  as  a  rule,  do  not  permit  of  long 

id  in  order  not  to  lose  their  power  of  germination  must  be 

uUy  handled  and  more  rapidly  disposed  of  than  the  facil- 

ki  ifue  Department  permit;  many  desirable  kinds,  in  fact,  allow 

ling  at  all  but  must  be  sown  as  soon  as  ripe.     I  have  further 

bhat  few  people  know  how  to  handle  tree-seeds  in  the  seed- 
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bed,  except  the  commonest  and  moat  easily  gro'wn  kinds;  tiuttba 
length  of  time  before  a  plantlet  fit  for  transplaQting  ifi  obtained  will 
almost  invariably  weary  the  patience  of  the  average  settler;  tint 
distribution  of  plants  while  more  cumbersome  and  costly  is  more 
likely  to  insure  success,  but  that  such  distribution  must  be  dose 
under  a  well  prepared  plan,  such  as  I  have  indicated  in  my  report 
for  1887.  The  choice  of  plants  instead  of  seeds  is  especially  pTefe^ 
able  for  the  droughty  localities  of  the  Western  plains. 

From  the  small  amounts  appropriated  for  the  work  of  the  dimcu 
only  insignificant  sums  can  be  spared  for  the  purchase  of  seeds  ud 
seedlings;  in  fact,  during  the  preceding  yeax  no  purchases  ooold  lie 
made,  and  therefore  no  distribution  was  made  during  Ihis  eeaaoiL 
But  a  report  was  called  for  from  those  who  had  received  eeedsud 
seedlings  the  year  before.  These  reports  are  most  disooura^ing.  k 
short  synopsis  of  the  rejlorted  results  is  herewith  given,  with  wmi 
notes  which  show  that  nevertheless  some  desirable  ezperienoe  Iw 
been  derived  from  these  trials. 

Seport  <M  tTe^-teed  and  wedJing  dUtTibution,  1887-~'88,  PonOr^  DbiUm. 

In  pacliaf(M  of  tveotr-llve  each,jrICh  Uie  a 

'  Are  were  Bant  In  a  packas"-    Tbaoci' 

ag  eDllre  nuit  of  (ucoML    To  eaob  tf , 

imefl  only  one.    The  poaslbaitiei  of  ■ 

D  of  "B«6t  reiiort*,"  the  numbr-  -•  — ' — -*  '- 
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Only  a  limited  number  of  reports  have  been  retomed  and  <dj 
tbose  received  from  tbe  four  States  appearing  in  the  table  did  it  seal 
worth  wbilo  to  tabulate. 

Most  of  tbe  reports,  it  should  be  stated,  refer  to  hail  or  nnneiul 
drought  during  the  last  two  seasons  as  producing  the  failures. 

The  column  "best  result"  gives  an  indication  of  what  individnal 
success  was  possible.     In  fact  the  table  shows  most  clearly  that  flu^ 
cess,  if  we  call  success  40  per  cent,  saved  thi'ough  two  years  of 
favorable  weather,  was  attainable  in  most  cases  by  and  is  due  to 
/■idual  effort  or  knowledge.    Thus  of  twenty-three  reportinj?  o" 
■icotch  pine  in  Nebraska,  only  five  had  any  success  ;  but  while 
"ogether  saved  forty  plants  (32  per  cent,  of  what  they  received). ' 
}i  them  reports  SO  per  cent,  or  twenty  plants  living,  leaving 
'"enty  plants  to  the  other  four. 

The  same  applies  to  success  witli  seeds.     Of  nine  applicants  i     i^' 
iiu  sixteen  paclra^es  of  seed  of  Douglas  Spruce  only  on©  was  suoc 
■ul,  raising  tliroe  hundred  plants  from  one  package  ;  and  Boiti 
.IP  found  '■'in.*"  'n  "Imos^  p^'er"  ""se  the  success  was  with  onem*'^ 


ceflsaiilj 

iiiy  m  wiucii  biio  uest  snccess  (above  40  per  cent.)  with 
)cieB  was  obtained  is  denoted  in  foot  notes, 
gam     >ther,  more  total  success  is  ronorted  from  Nebraska  than 
ine  other  States,  although  indiviaual  success  was  greatest  in 
ta.    It  may  be  noted,  that  of  the  conifers  the  Scotcn  Pine  did 
and  next  to  it  the  Douglas  Spruce,  with  84  per  cent,  in  Ne- 
,  and  72  in  Colorado, 
inis  tree  also,  together  with  the  Red  Pine  and  Bull  Pine  gave  re- 
.ts,  each  in  one  case,  from  the  seed.     Of  deciduous  trees  the  Ca- 
pa  diows  the  most  uniform  success,  except  in  Dakota,  where  it  is 
5iaps  out  of  its  range. 

Here  can  be  only  three  objects  in  the  distribution  of  plant  material 
ich  are  worthy  and  desirable  for  the  Department  to  attain:  either 
rive  aid  to  and  stimulate  bv  it  the  efforts  of  forest  i)lanters,  to 
he  adaptability  of  certain  kinds  to  certain  localities,  or  to  intro- 
38  new  desirable  species  and  facilitate  the  use  of  certain  kinds 
ich  have  not  found  favor  for  some  reason  outside  of  their  intrin- 
value — such  as  high  price,  difficulty  of  obtaining  seed,  slow 
wth,  etc. 

Phe  first  object  can  of  course  only  be  attained  by  giving  sufficiently 

ee  quantities  of  plants  of  acknowledged  value.     How  futile  it 

I  be  on  the  part  of  the  Department,  with  its  present  appropria- 

to  distribute  plant  material  with  this  object  in  view,  will  ap- 

readily  from  an  inspection  of  the  subjoined  table,  exhibiting 

lumber  and  acreage  of  timber-culture  entries.     There  are  now 

1     average  25,000  claims  entered  annually.     Even  if'the  distri- 

aum  were  confined  only  to  these  planters  and  not  more  than  the 

dl  for  one  acre  were  furnished — a  small  enough  encouragement 

amount  to  be  spent  in  that  direction  would  have  to  be  not  less 

.  *150,000. 

I  tiie  introduction  of  untested  kinds  is  the  object,  then,  as  the 

egoing  synopsis  of  reports  may  show,  the  distribution  should  go 

y  to  experienced  planters,  who  can  give  proper  attention  and  are 

to  judge  whether  failure  is  due  to  external  causes  which  may 

controlled,  or  to  inherent  qualities  of  the  species  tested.     The 

Pd  object,  naraelv,  to  facilitate  the  introduction  of  kinds  diffi- 

i  to  obtain,  would  tax  the  financial  conditions  of  the  division  for 

7  a  small  result.     Yet  this  consideration  is  a  proper  one,  and  has 

nrhat  directed  the  selection  of  the  material  which  has  been  used 

a      ibution.     Thus  seeds  of  two  valuable  Acacias  were  obtained 

ju}    ralia,  and  seeds  of  Abies  Nordmanniana  from  Asia  Minor, 

:  now  recognized  as  by  all  means  the  best  fir  for  ornament, 

»  or  hardiness.     Of  native  trees,  the  Bald  Cypress  (Taxodium 

%)y  a  tree  of  our  Southern  swamps,  hiis  proved  better  than 

ped  for,  namely,  that  it  is  drought-proof  and  a  most  rapid 

r  even  on  the  uplands  of  Texas.     The  wild  black  cherry  was 

sted  for  distribution,  as  it  promises  to  become  one  of  the  most 

Off  trees  for  Western  planting.     The  Bull  Pine  ^Pinus  pon- 

id  the  Douglas  Fir   (Psetidofsuga  Douglasit),  the  most 

conifers  of  the  Rocky  Mountain  region,  which  should 

Liul  trial  in  the  plains  country,  have  been  secured  for  dis- 

fhis  season.     It  is  objected,  and  quite  properly,  that  conifer 

too  difficult  for  the  inexperienced  planter  to  handle,  and 
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tliat  it  would  bo  pref orablo  to  send  woU-rootod  plants.  It  is  i 
foro  proposed  to  send  these  seeds  largely  to  Experiment  Sta 
through  tlio  medium  of  which  the  plants  could  bo  distributed 
grown,  in  tlio  same  manner  as  is  now  don©  at  the  California  E 
ment  Station,  by  charging  enough  to  cover  the  cost  of  jxackin 
postage.  A  small  assortment  of  seeds  of  the  various  more  coir 
planted  trees,  in  half-ounce  and  ounce  packages,  is  also  kept  on 
to  satisfy  apijlications. 

TIMBER-CULTURB  ACT. 

It  seems  proper  for  this  division  to  keep  a  watchful  eye  o 
movement  that  promises  an  increase  of  forest  area  and  to  note 
cially  tlie  working  of  the  timber-culture  act,  as  far  as  it  jiromi 
cl(;tlje  the  treeless  plains  with  a  forest  cover.  The  following 
pilatiou  of  the  status  of  timber-culture  entries  frohi  the  ropo 
the  Gon»~-r-il  Land  Office  one  would  be  inclined  to  think  woul 
nish,  at  h^ast  ai)proximately,  an  idea  of  the  area  planted  to  ti: 
but  since  it  may  be  said  that  the  majority  of  these  entries  ba'' 
only  clianged  hands,  and  thus  appear  in  tho  annual  statemei 
peatodly,  l)ut  have  also  been  changed  to  entries  of  other  kin- 
concepti<m  of  the  actual  area  planted  can  bo  gained  from  tho 
of  these  figures.  They  do  show,  however,  that  even  Ti-ith  th 
ditions,  which  tend  to  increase  the  figures,  tho  results  of  ii 
are  so  far  not  satisfactory.  An  analysis  of  the  figures  shoTf 
38,080,506  acres  were  entered  under  tho  timber-culture  act 
June  'SO,  188>>.  This  should  represent  a  planted  area  of  2,3 
acres,  if  tlu?  law  were  complied  with  and  the  entries  not  ciii 
Allowing  ten  years  for  timber-claim  planters  to  prove  up  th( 
trios  (the  1m w  places  it  at  eight  years,  allowing  extensions  on  a( 
of  failures),  the  entries  of  the  nrst  six  years,  1873  to  1878,  alon 
us  som(3  points  of  comx:)arison  for  the  estimation  of  results.  E 
tliat  time  3,s*^1,843  acres  were  proved  up,  representing  an  a 
less  than'  50,0()0  acres  planted  to  timber. 

Frt)m  tliis  it  would  appear  that  the  timber-culturo  act  has  1 
failure,  so  far  as  the  creating  of  forests  is  concerned. 

It  is  asserted  that  a  better  percentage  will  bo  obtaino<i  frc 
(iitries  of  later  years,  because  moro  experience  has  been  gaine< 
tiriiher-cl'iim  planting  is  now  done  under  contract  by  person 
make  a  business  of  it.  Yet  the  consensus  of  unbiased  tet^ti 
go(\s  to  show  that  timber-claim  planting,  as  a  rule,  does  not  pi 
tli(^  results  sought  after,  and  has  mostly  been  used  as  a  nit-a 
si>oouJatiou  in  (.Tovernment  lands,  partly  with  that  design  frc 
beginin'n.*^,  ]>artly  as  a  necessity  after  failure  to  obtain  the  la 
^inil.M^r  pliinting. 

Thi're  is  also  considerable  planting  of  wind-breaks  and  grove 
m  iiomestoads,  which  is  said  to  be  attended  with  better  r 
vltdgethor,  however,  the  amount  of  tree  planting  is  inlinitesii 
•  Mujiinred  with  what  is  necessary  for  climatic  amelioration; 
xur.y  [".}  admitted,  now  as  well  as  later,  that  the  reforestation 
'lain.-  'uust  bo  a  matter  of  co-operative  if  not  of  national  entei 
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osiBE  cut/nntMi 


uvi  fur  loSC  thevQ  waa  given  a  brief  instraction  for 
;  and  a  fuller  manual  was  prom^ed.     The  manuscript  of 

has  remained  unfinished  and  unpublished  for  want  of 
wledge  to  write  the  chapter  on  the  selection  of  kinds  to 
This  knowledge  can  only  be  obtained  by  actual  eiperi- 
ch,  at  the  time  and  since,  the  Department  did  not  have 
p  facilities.     By  private  endeavor  of    the  writer,  and 

favor  of  a  prominent  osier-grower  in  Austria,  Hein- 
»n  Manner,  a  selection  of  rods  of  some  seventy  varieties 
in  the  spring  of  1887,  and  cuttings  were  distributed  to 
iperiment  stations. 

'Umey,  absence  of  facilities  to  readily  prepare  and  send 
from  here,  and  the  consequent  delay  m  reaching  their 
roved  detrimental  to  a  large  number,  and  in  most  cases 
it  stations  which  have  been  heard  from  report  entire 

the  reports  from  the  Agricultural  College,  Michigan; 
.  Pennsylvania,  and  the  Agricultural  Experiment  bta- 
sley,  CaJ.,  indicate  that  these  stations  have  been  able  to 
.umber,  Mr,  Sndworth,  of  this  division,  secured  space 
ate  grounds  and  planted  the  full  selection,  with  the 
«d  in  table  below, 
of  ProfesKor  Hilgard,  of  California,  is  specially  satia- 

has  been  able  to  gi'ow  nine  varieties  in  sulBcient  quan- 
unce  a  distribution  of  plant  material  in  lots  of  ten  cut- 
d  for  10  cents  or  1  dozen  assorted  at  20  cents.     He  does 

propose  to  extend  this  distribution  beyond  the  limits 


•imcnt-a,  although  giving  no  definite  answer  as  yet  either 
idaptability  to  our  climate  or  tho  basket-making  prop- 
e  varioJiies  when  grown  under  our  hot  sun,  have  yet 
nation  that  the  rei»etition  of  this  introduction  would  be 
rse  for  the  Dopartmcut,  It  should  be  added  that  the 
t  probably  those  in  California)  were  not  cnt  down  aa 
lave  been  after  the  liif.t  season.  The  largest  number 
t  State  College,  Pennsylvania,  Professor  Buckbout 
ine  alive,  although  more  than  half  in  poor  condition. 


ime  wrapfied  in  oiled  piper  and  in  ^ood  condition;  they  were  put 
has  iiiiart  in  the  ruw,  aiiu  have  received  ordiniirj  cultivatiaii  und 
It  a£  ii  usually  given  to  nuiscry  eiock;  soil,  rather  heavy  clay  loam 
:  higli  niilantb. 

mimbers  in  the  table  refer  to  varieties  which  are  mere 
xl  in  Eui'ope, 


t 
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tEa0i  placed  inKotttrJGIi'-ureU'fr.nipUuiitTii;.  Sofl  rather  saoily  clny  loam ;  ugitind  ni'Hlerr.u-!)' 
RHJiiiBoB,  north  nWe  of  iiriu.tlleht  beard  f-nee.  Oround  roiiEMj-spiuhNl:  ciiiiiap;  «■•!  In  i-'iv  •'. 
■[nn.  No-Klranas  iri'i^n  tbe  nittinpi  afir  lilanllng,  txiypt  pulUnjr  ot  rank  ii'.'dii  (eudlceto 
tlie  vfllovn,  oud  cutting  of  ^oaa  and  vecda  on  uitbur  aide  of  rgw  once  durlug  tbe  HGOhon. 
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It  is  to  be  understood  that  of  the  numberless  varieties  of  wil 
not  all  are  Osier  Willows  fit  for  basket-work;  and  again,  of 
which  grow  rods  fit  for  such  work,  there  are  some  adapted  to  c 
work  only,  while  others  can  be  used  in  the  finer  ware.  The  fine 
is  at  present  almost  entirely  imported,  the  reason  being  parti 
absence  of  proper  material  grown  in  this  country  and  partly,  p 
bly,  labor  conditions. 

The  native  willows  are  locally  used  for  basket-work  of  indifi 
quality,  but  it  is  not  known  at  this  office  that  they  are  gro^ 
profit,  and  they  have  not  been  but  ought  to  be  tested  as  to  their 
ities  for  profitable  Osier  growing. 

The  requirements  for  a  good  Osier  Willow  are,  that  it  produce : 
slender  rods  witliout  branching,  that  the  rods  be  soft  and  pi 
that  the  rods  when  peeled  be  of  white  color  preferably,  that  the  g 
will  re-produce  for  a  long  time  and  vigorously. 

Of  the  European  kinds,  the  Sali^  purpurea  (Red  Osier)  is  n 
grown  in  this  country,  but  evidently  under  the  climatic  cond 
of  some  parts  of  our  country  it  does  not  thrive  as  well  as  in  Ei 
The  hot  sun  and  the  cold  winters  seem  specially  to  influence  the 
ness  of  the  rod,  reducing  the  pith  to  a  minimum,  while  the  des: 
rod  must  be  soft,  pliable,  and  have  a  large  pith,  and  when  peeled 
along  the  rod  only  small  closed  eyes;  the  open  elongated  eves 
a  sign  of  weakness.  In  now  introductions,  especially  into  the  S 
ern  and  Middle  States,  the  softest  kinds  should  be  looked  to  fii 
they  will  harden  anyhow. 

The  letters  asking  for  advice  in  Osier  culture  and  inquiries  as 
profitableness  are  becoming  more  and  more  frequent,  probab 
cause  it  is  believed  to  be  a  simple  and  easy  nwsans  of  starting  £ 
profitable  business.  I  have  seen  no  reason  to  cliange  mv  op 
expressed  in  the  roi)ort  for  1880,  that  it  is  mainly  a  re^dy  ir 
and  labor  conditions  which  inako  Osier  growing  profitable  in 
localities,  such  as  Syracuse,  St.  Louis,  Cincinnati,  Chicago,  a; 
N(?w  York,  etc. 

The  salt  maiuif act  lire  around  Syracuse,  for  instance,  empl 
largo  number  of  hands  diii-iiii:  tlie  »<uiiiinor  who  would  be  out  c 
)loyment  during  the  winter  if  th(/y  had  not  basket -making  t 
rdck  upon;  only  few  LabkL4-ni;il:o!'.s  v>'ork  all  tlie  year  round  at 
trade. 

A  few  li^uros  regarding  tht?  prolit:  of  Osier  growing,  obtfiinef' 
the  neigh borluKKl  of  Syrficnsc  r.my  hi.'  uf  interest.  It  is  estii 
that  0,000  pi>»plo  are  nioio  (^r  k'ss  rngagerl  iji  the  business  ir 
'e;;ion,  and  Hie  ni:»nufartnrc  am;)nnts  to  about  '2S,OuO  (h)zonba 
)no  man  will  makt'  ''i.irht  ha.skois  i)Or  day;  thrt'c  sizes  of  c 
baskets — liardly  any  otiKu- — are  ina<le,  and  the  price  for  niak 
:roni  81.70  to  S^i.so  y^-v  doztMi.  Tlic  averngo  (|uantity  of  rods  ii 
)or  dozen  of    'lie-  sm'd^Hj*  ba-dv-<.Hs  is  *^0  pounds,  a  little  nioi 

nrger, 

\c  'r^ii.        ...  jlOx  uaMvc-  xLL.iiviiig  may  be  figured  as  folloTTs: 

v^.^c  o       ton  of  j^reon  rods $15. 00 

'itoaming  and  hauling  to  and  from  steam-box 3. 25 

5trii)|)ing 8. 00 

ifnL-inrr  m   o  v^-iskets  (14  dozcn) 26.25 

Oi^i   ^1   J  4  dozf»T     61. 50 

'-wt -u.     .f-'ftA.  g,Q7 


i; 


tBIOK  OF  fOBICSTBT.  289 

ByiwaQi  the  osier-holts  around  Syracuse,  4  tonaof  green 
j_jTe  is  an  average  crop,  0  tons  a  vsry  good  yield,  and  8  tons 
a  occasionally  oijtainea.  The  price  per  ton,  green,  has  fallen 
I  to  $16,  while  dry  rode  stripped  will  liring  gGO  jicr  ton.  For 
J  $1  to  $1..!)0  per  ton  is  paid,  and  for  stripping  Sii  to  $S ;  ;i  to 
green,  yielding  one  ton  of  dry  rods.  Most  of  the  rods  are 
leled.  Which  causes  them  to  lose  their  whiteness  and  makes 
8  valnable ;  the  steam  is  applied  in  boxes  containing  half  a 
rbich  the  rods  are  steamed  for  ten  hours.  Sap-peeled  rods 
rior,  in  color  at  least,  but  require  more  care;  they  are  cut  in 
ad  kept  in  water  for  three  weeks,  when  they  may  ba  peeled 

She  methods  of  growing,  I  mav  refer  to  the  report  for  1886. 
if,  the  following  points  for  establishing  a  good  osier-holt  may 
»d.  A  fresh  soil,  but  by  no  means  a  wet  one,  thoroughly  pre- 
at  least  16-inch  depth  by  ditching  and  bringing  the  top  soil 
ittom.  Planting  la-iuch  long  cuttings  in  early  spring,  mak- 
'ows  24  inches  apart,  the  cuttings  4  inches  in  tne  row,  which 
in  round  figures  65,000  cuttings  per  acre,  costing  about  $5 
sand.  Shallow  cultivation  to  keep  down  weeds  is  required 
imes  during  the  year  ;  surface  manuring  is  desirable.  Cut- 
rods  down  during  the  winter  as  close  as  possible  to  the  ground 
nooth  cut  is  desirable  even  after  the -first  season,  in  order  to 
,  thin,  and  branchless  rods  the  next  year.  A  well-kept  holt 
ease  in  yield  the  first  three  years,  then  gradually  'decline, 
lecomes  unprofitable  and  must  be  newly  planted  after  fifteen 
n  years. 

FORESTRY   IXTERESTS  IN    THE   UNITED   STATES. 

■d  space  permits  only  brief  mention  of  the  most  notable 
,  the  progress  of  forestry  reform  through  the  country  during 
rear. 

in  the  year  and  soon  after  it-s  annual  meeting  at  Atlanta, 
jmmitteo  of  the  American  Forestry  Congress  waited  upon 
t  HaiTison  and  presented  a  memorial  Urging  the  adoption  of 
nt  Government  policy  for  the  pi-esevvation  and  protection 
ublio  forests,  and  expressing  tlie  hope  that  the  President 
Jl  the  attention  of  Congi'ess  to  the  subject  with  a  favorable 
ludation  of  the  action  which  was  desired  by  the  Forestry 
u 

meeting  of  the  Foresti-y  Conirress  (now  having  changed  its 
that  of  the  Forestry  Association)  at  Philadelphia,  in  Octo- 
a  petition  to  Contjress  was  adopted,  urging  the  passage  of 
thdrawing  from  sale  all  forest  lands  belonging  to  the  nation, 
mitting  them  to  the  custody  of  the  Army,  until  a  eonimts- 
l  have  determined  what  regions  should  be  kept  pei-manently 
and  shall  have  presented  a  plan  for  a  national  forest  admin- 
The  appointment  of  such  a  commission  through  the 
t  and  necessary  appropriations  were  also  asked  for, 
vdrability  of  having  a  course  of  instruction  in  forestry  at 
liltQTal  colleges  and  of  forestiy  experiments  at  every  experi 
Hon  formed  flie  subject  of  another  resolution. 
Tree  to  be  noticed  also  that  the  American  Association  for 
,t  of  Science,  at  its  meeting  in  August,  at  Toronto, 
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api)ointed  a  conimittee  to  represent  the  forestry  interests  of  the  ni^ 

lion  to  Congress. 

Pursuant  to  tlio  action  of  the  Forestry  Association,  a  forcibly  writ- 
ten memorial  has  been  addroased  to  the  United  States  Cougress,  ask- 
ing that  the  public  lands  in  the  arid  regions  of  the  West  be  with- 
drawn from  sale,  until  it  can  be  determined  what  portion  of  diem 
are  situated  within  the  natural  water-sheds  of  streams;  that  these  be 
I)laced  in  the  custody  of  the  Department  of  Agriculture,  the  timber 
only  thencuf oiiih  tv  be  sold  and  the  land  kept  as  a  permanent  forest 
reserve. 

A  similar  memorial  has  recently  been  presented  to  Congress  by  a 
committee  aj^poi uteri  at  a  convention  of  the  citizens  of  Fresno,  Tu- 
lare, Kern,  and  Ivlerced  Couiities,  of  California,  asking  for  the  per- 
manent ])i'otection  of  the  forests  lying  upon  the  water-sheds  of  those 
counties. 

A  memoi'ial  prepai'ed  by  the  State  Board  of  Forestry  of  Cahfornia 
I)resents  the  same  vefjuests  in  a  broader  application. 

A  movenn^nt  has  also  been  made  in  Colorado  for  the  establishment 
of  a  x)ublic  inivk  iu  that  St:ite,  a  principal  object  of  the  movement 
being  the  preservation  of  the  forests  of  a  region  which  is  the  source 
of  several  large  streams. 

The  fcmrth  aTinual  report  of  the  Ohio  Forestry  Bureau  shows  a 
gratifying  progress  in  advancing  the  interests  of  forestry  in  that 
yt-iit^i. 

In  Pennsylvania,  although  the  Forestry  Association  failed  to  se- 
cure from  the  legislature  the  establishment  of  a  permanent  Forest 
Commission,  t]:»\v  Avere  successful  in  obtaining  the  repeal  oi  the 
f(.>nce  law,  A\'lii'.'h  Lad  been  upon  the  statute-book  ever  since  the  year 
1700;  a  law  which  left  the  forests  of  the  State  largely  exposed  to  the 
intrusion  f>f  cMiil(^  an;!  tLeir  conse'|U(»nt  injury.  The  repeal  of  the 
law  will  be  of  ixr*  ni  itdvajita^re  id  the  forests  which  remain. 

In  X«^w  Yoi'k  the  n/port  of  the  F(U'est  Commission  for  18SS  indi- 
cates the  lUM.d  iA'  a  ciiaii.L'M  in  the  lawt.  in  regard  to  the  redemption  ot 
the  land  and  the  canet-'llation  of  the  titles,  in  order  to  prevent  the 
loss  by  i]\ii  Stau»  of  miich  land,  valuable  as  a  part  of  the  foivfitrw 
serve,  which  ivcenr  enactments  liave  been  designed  to  secui*e.  The 
commi?v>ion  also  asks  that  tin*  iurtiier  extension  of  railroads  iu  the 
conntie.N  einhi';n'(-';i  v,  ii'hiii  the  forest  reserve  shall  not  be  allovred.  iis 
such  extension  can  not  be  re;:carded  otlievwiso  than  as  a  cahuuity. 
Tln'V  also  a.sk  io!'  sncli  an  a])[>roprialioii  from  the  Slato  treasury  «i^ 
wiir('n;:i)h' tiirn  io  pnreh;...'.  for  tlie  pnT•J»o^v' of  inerea-sin*;  t lie  lur- 
es!" do?iiain.  i>\H:\i  fovest  laiuis  iVr,  can  be  bo'.;L:'iit  at  a  fair  \aiuiiti('U. 

In  Kew  Jianij.sJiii-j*.  the  hist  Ji-.-islature  established  a  cuinuii>?i<>^ 
*'  to  <.'xainin<  aii-l  .j.si'.'ri:ii"ij  the  i'rai^ioility  of  tli*.^  ourchase  by  theStuto 
)f  the  v.'lioie  or*  .i:\y  jjortion  of  t'ne  limber  lauds  upon  the  liill^  ,^^ 
nfan:t.iii:s  of  thi-  Stai.',  n(Sii'  pv.mmer  resorts,  or  boi'deriii«;"  \:|>eu^"*^ 
>rinric::i  ^-  ■iie./s  of  tli<! waiurs".i))i»Lies  needed  a)rmanufacturnigi'^f;, 
)( )ses,  V." i  i. i  1  ; i  view  o i'  [ ']'« ^s .:r '.' i J i <.;  t: i r •  same  as  im blic  lands  and  yatii^' 
y'\i'  (v>n!ie.is^ion  is  o»';j:iiniz<'d  and  vietively  at  work. 

n  ^lass'urinisetts  a  iioiah'e  foresirv  movement  has  been  madebj 

...•tov/n  of  Lynn.     At  thu  ilrst  seltl*m«»nfc  of  the  State  Lyui^^hj 

m.cihhI  1;)%\-n  estaldished  in  it,  iiad  a  wild  jiiece  of  woodland  whirf 

\'a>  h.  Li  in  (.•(■^nunc^n  iint  i'  Wo<'..  the  iio])rietors  being  free  to  entcii 

ijid  cnJ    fnei  and   limhri'lo  tyj^iily  ti'ifir  needs.     At  the  dale  U;-!- 

•  ir.ni.*'    .}..     '-iri  ^^-Mri  Ml-i.i«' !  : tmoug  tiiG  laud-ownors.     It  is  a rt'gi<^*^ 
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^-rTbbod  hiUa  with  bold  ledgee  and  preoipitons  crags,  the  inter- 

K  plena  and  valleys  coursed  by  cle^r  and  rapid  brooks  and  rills 
"  .'ir  ("lopths  extensive  swamps  and  ponds.     It  is  now 
ual  character  of  a  wood  land  held  in  common,  and 
1  pleasui'D-gronud.     The  city  council  lately  de- 


I 


.ed  to  take  advantage  of  the  public  park  act  of  Massachusetts  (see 
wrt  of  this  division,  1887,  page  101),  and  made  an  appropriation 
130,000  for  the  purchase  of  the  land,  which,  with  private  suhscrip- 


ns,  givee  a  fund  of  about  $450,000  for  the  purpose.  A  board  of 
fk  commissioners,  evidently  the  right  men  for  the  place,  has  been 
Dointed,  and  they  are  now  taking  the  land  by  right  of  eminent  do- 
m.  The  park  commission,  the  water  board,  and  the  public  forest 
steefl  will  act  in  hannonv  in  the  administration  of  the  region  as 
■nblic  forest — which  it  will  be  pure  and  simple,  with  no  attempt  to 
orporate  the  ordinary  nark  features  into  its  plan.  There  are  about 
'acres  to  be  taken,  wnicL,  with  that  already  held  by  the  forest 
fltees  and  that  taken  by  the  water  board — including  200  acres  in 
iponds — will  make  a  total  of  about  1,400  acres,  which  may  be  still 
"liliier  increased.  This  forest  will  be  the  largest  area  dedicated  to 
ik  {tnrposes  in  New  England.  As  a  writer  in  Garden  and  Forest 
leaid:  "Lynn  has  thus  led  the  wayin  establishing  the  first  public 
est,  and  thus  set  a  noble  example  which  ought  not  to  be  without 
Jct  apon  other  communities." 

EXPORT  AND  IMPORT  STATISTICS. 

!lie  limited  space  allowed  for  this  report  necessitates  the  omission 
the  usual  compilation  of  the  tables  showing  the  amounts  of 
ports  and  exports  of  forest  products.  To  give,  however,  in  cort- 
ued  form  some  matter  of  interest  in  this  direction,  the  following 
^rams  have  been  prepared,  showing  the  range  in  our  export  trade 
Tiag  the  last  tjwenty-nve  years.  It  will  be  noticed  that  the  entire 
»rtetiou  of  all  crude  and  manufactured  products  which  are  de- 
ed from  the  forest  has  increased  rapidly  and  been  nearly  doubled. 
ring  this  time  we  have  sent  abroad,  in  round  numbers,  $720,000,- 
'  of  forest  products  or  $28,800,000  a  year;  when  the  bulkiness 
tiie  material  is  considered,  not  a  mean  amount.  It  will  also  be 
feed  that  the  increase  of  exports  is  less  in  the  wood  manufact- 
8  than  in  the  crude  products;  while  in  the  range  of  prices  per 
MO  foot  for  the  last  ten  years  it  appears  most  striking  that  while 
'Wice  for  timber,  i.  e.,  manufactured  in  the  log  or  roughly  sawn 
inewn,  has  constantly  risen  and  appreciated  about  40  per  cent, 
•  price  for  manufactured  lumber  at  the  beginning  and  end  of  the 
10(1  is  almost  the  same. 
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Bange  of  average  aeport  prioa  of  titiAer  and  hmiiberforteKtnn, 

I.  Prices  for  lumber  reduced  to  cubic  feet, 
n.  PriceB  for  timber  hewn  and  sawn,  combined, 
m.  Prices  for  hewn  timber. 
rv,  Pricce  for  sawn  timber. 
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Hange  ofeayporls  of  forMt  proihids  far  ivxnty-fice  years  from  1863  (o  lEJS- 

I.  All  fi,ri'st  jiroiJitcLs,  rruiie  and  maniifiictured, 
II.  LumlMT,  tnuber,  ntid  iiiirtly  manufacLiirwi  wood  products, 

III.  Naviil  Btoros. 

IV.  Wood  mimulaL-turort,  whiilly  of  wood. 
V.  Slattufactures  jiartly  of  wood. 


.JoTE. — Tlie  s»iminjiry  of  exports  on  oppusilo  yiajre.  in  nddition  lo  the  miitrri 
nven  ill  tlip  suminarjMif  tlio  liureaiiuf  btatiKticKaJi"  A^'ckkI  and  its  juaiiufnctui* 
)rop!rly  incliidi«  tlie  following  iirndnetH,  Iving  cntirolv  or  in  their  material  1^0-'' 
•I'Hveii  from  tlic  forwt:  N'livaftiluri'ri,  bark  utid  tanning  extratts,  ashes,  S'"-*''^ 
umac,  to'^'""'--  ■  'iln'mfi-i—'    ".'■"-""■"'-UimplemeiitSjCarriaijus.carSjaiidiiiUsi' 


BIOX   OF   rOEESTBT. 


1               III 

"t 

/a            I 

-'^j        J_ 

i     i 

u        1 

J      L        t 

/    i 

:       _     ;     1.  ^-_ 

1 

-'         --            i 

s    '- 

:              n          7          ■= 

-f-         -J 

T            t 

^"  ^^v 

v^ 

Z             "\^ 

: 

I 

t  2^  E            i\      2 

\4          V                                 ^     \            t 

-/       \                  J       ^ 

Z^           3       ^^Z 

i        t        ^ 

i;  "^  jv    t 

C           f    zz^^ 

'  i              s. 

--^s  ;::        ^' 

i;^ 

'"                        ^     ^ 

"  ^        ^ 

■3;       v' 

"     i                /     ^     m 

J          T^,:5~^;''     ■':-'■   - 

^Ei^w/'-"     ^ 

"5^-  IV  : 

:TTr  '           -     -- 

294  BEPOBT  OF  TTTR  BBCRETABT  OF  AaRICnLTUB& 

PROPOSED  WORK. 

Without  arguing  what  the  Forestry  Division  of  the  National  Got- 
ernment  should  bo — namely  an  executive  department,  managing 
forest  lands  which  belong  to  the  nation  and  should  remain  undei 
control,  if  it  is  simply  to  act  as  a  bureau  of  information,  it  can  noioe 
diflicult  to  conceive  what  the  information  required  and  what  the 
methods  of  obtaining  it  should  be  for  any  one  who  will  inspect  my 
report  for  1887,  in  which  I  have  at  length  outlined  a  system  of  the 
science  of  forestry,  enabling  the  student  to  form  an  idea  of  what  is 
comprised  in  that  science. 

The  division  must  keep  in  view  the  requirements  of  three  classes 
of  inquirers  wanting  information: 

(1)  The  Government  needs  information  which  may  servo  for  basis 
of  its  action  in  reference  to  its  own  timber  lands  ana  toward  the  for- 
estry interests  of  the  country  in  general.  The  general  public 
naturally  is  desirous  of  the  same  kind  of  information,  and  both  the 
public  alul  the  legislators  need  the  education  which  will  allow  them 
to  appreciate  the  true  position  of  forests  and  forestry  in  the  econo- 
mic iifo  of  the  nation. 

(2)  The  consumers  of  forest  products  need  information  which  will 
aid  them  in  an  economical  and  advantageous  use  of  the  same. 

(3)  The  producers  of  forest  products  need  information— if  owners 
of  natural  woodlan<ls — in  regard  to  the  best  methods  of  utilizing 
those  properly  and  managing  them  for  reproduction;  if  forest  plant- 
ers, in  regard  to  the  best  methods  of  starting  and  cultivating  a  tim- 
ber crop. 

There  are  two  general  classes  of  information  wanted  to  influence 
and  diroc^t  the  action  of  these  three  classes  of  inquirers: 

A.  Information  of  a  statistical  nature,  which,  in  the  main,  serves 
as  UiQ  ecojiomic  basis  for  action  on  the  i)art  of  Government  and  in- 
dividuals; and 

1>.  Information  from  the  field  of  physical  and  natural  sciences,  to 
serve  as  a  basis  for  productive  application  in  forest  management  and 
forest  utilization. 

A.  Statistical  information  forms  the  only  true  basis  for  Govern- 
ment action  with  rHforence  to  forestry  interests.  Such  action  is  dic- 
tated by  tv.'o  premises,  namely: 

(1)  t1i:iI  Torofil;  supplies  are  a])t  to  run  short  or  deteriorat'O  if  l<^f^ 
unconditioiiaily  to  i)nvate  discrclion. 

(;))  That  forest  conditions  iniluonce  climatic  and  cultural  condi- 
tions. 

The  action  of  Qovornm out  with  reference  to  its  own  holchngsi^ 
also  inliuencod,  b^jsides  these  two  considerations,  by  its  duty  a** 
manager  of  valuable  property. 

ad  i.  The  natural  forest  area  of  valuable  material  seems  to  dimin* 
ish  or  detoriorale,  (a)  undcT  tho  clearing  for  agricultural  use;  (W 
uiidor  the  action  of  lire  and  cattle;  (c)  under  methods  of  utilization 
wl  1  i (•  1 1  ])re ve ii t  n atu ral  re- f orel^tf \. i i on  vril h  valuable  mat:Orial.  , 

Tho  forest  M-ea  increases  (a)  by  natural  recuperation  of  culled 
Avo'.'d lands;  (?>)  by  rolapsing  of  worn-out  and  abandoned  fields  iii*^ 
fonvst;  (c)  by  forest  planting. 

There  arises,  then,  a  studies  of  questions,  which  may  be  solved  dJ 
statistical  inquiry  into  the  area  and  condition  of  forests,  their  jr*" 
ent  yi(4d  and  future  promise,  the  progress  of  deforostationbyvarioflS 
agencies,  and  tho  progress  of  reforestatioUi 


e<    I  determiiie 

cuux  xu  lind  ciAiiiUi  conditions, 
io  Iff  ciaimea  m  protecting  soil  against  abrasion,  in  rcgn- 
ng  wacer  riow,  in  determining  atmospheric  and  soil  Immidity,  in 
linishing  deleterious  action  of  winds,  decreasing  the  rate  of  ovapo- 
lon,  etc. 

lie  questions  formulated  under  this  head  are  partly  statistical, 
ily  belong  in  the  field  of  scientific  inquiry. 

tistical  information  is  also  wanted  by  the  consumer  and  pro- 
er  of  forest  products  in  so  far  as  this  influences  their  trade  rela- 
ui.  The  information  supplied  in  answer  to  the  questions  formulated 
I  will  have  to  be  further  specialized  and  amplified  for  this  class 
nquirers. 

1.  Besides  such  information,  resting  upon  scientific  inquiry,  as  will 
in  establishing  the  relation  of  forests  to  climatic  and  cultural 
ditions,  thei*e  are  wanted  two  distinct  classes  of  information,  which 
f  be  termed  (1)  technological,  and  (2)  biological,  more  or  less  con- 
ted  and  interdependent: 

L)  The  consumer  of  forest  products  is  mainly  interested  in  the 
aad  material,"  the  technology  of  woods,  the  possibility;  of  their 
lication  for  various  purposes,  the  methods  of  prolonging  their 
ability,  substitutes,  and  economies  in  their  use. 
I)  The  producer  of  forest  products — the  forest  owner  and  forest 
iter — is  concerned  in  the  *^ living  tree,"  in  the  life  history  of  our 
ber  trees,  upon  which  to  base  his  practices  of  forest  management 
.  forest  planting.  He  wants  to  know  what  trees  are  adapted  to 
soil  ana  climate,  what  trees  are  most  profitable,  what  methods  of 

ag  and  managing  the  crop  promise  oest  results. 
ne  most  pressing  questions,  which  ought  to  be  answered  more 
Jifically  than  can  be  done  with  the  information  on  hand,  are  those 
ch  relate  to  the  present  conditions  of  our  forest  area,  and  more 
wially — 

.)  That  part  which  furnishes  the  bulk  of  our  lumber  supply  and 
elieved  to  be  waning — ^the  white  pine  forests  of  the  North; 
I)  That  part  which  is  owned  by  the  General  Government  and  needs 
nal  consideration  from  its  bearing  upon  water  conditions  in  the 
[r^ons;  and 

!)  The  condition  of  supplies  for  special  industries  dependent  on 
«t  products,  namely,  the  carriage  and  wagon  and  implement 
infactures,  the  cooperage  industry,  the  tanneries,  the  pulp  man- 

.ure,  etc. 
ne  question  of  general  forest  conditions  and  their  change  might 

bly  be  answered  through  the  regular  staff  of  correspondents 

I    fed  by  tlie  statistical  division.     The  forest  conditions  of  the 

lands  belonging  to  the  General  Government  might  possibly 

rtained  by  co-operation  with  the  agents  of  the  United  States 

v/ffice. 
oie  statistics  of  the  white  pine  and  hard -wood  supplies  for  special 

rios  can  only  bo  ascertained  by  special  agents. 

•eat  that  Government  action  can  rationally  be  based  only  upon 

Illy  obtained  and  digested  statistics ;  that  forestry  statistics  are 
the  most  difficult  to  gather,  and  that  their  collection  is  the 

^jsirable  on  account  of  the  difficulty  of  estimating  and  compar- 
i  supplies  and  future  requirements. 

aeriug  of  comprehensive  statistics,  which  alone  can  be  of 
d  necessitate  an  entire  reorganization  and  such  enlarge- 
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mentof  the  force  of  the  division  as  may  perhajMS  not  be  contemplated 
in  spite  of  the  desirability  and  urgency  of  this  work. 

Meanwhile  the  coiidition  and  requirements  of  the  various  indnfr 
tries  depending  upon  forest  products  may  be  ascertained  by  special 
inquiries  tliroup;h  letter  and  circular. 

()utside  of  these  lines  of  statistical  inquiry  there  remain  two  most 
fruitful  liiu^s  of  work,  namely,  to  obtain  reliable  information  in  re- 
gard to  our  timber  tribes  in  biological  and  technical  direction,  and  to 
furnish  ].)y  experiment  a  solution  of  the  problems  of  timber  planting 
on  the  treeless  plains  and  arid  regions. 

It  is  a  curious  fact  that  we  are  by  no  means  certain  as  to  the  qual- 
ities of  our  timber  trees,  and  their  consequent  adaptability  to  various 
uses;  still  less  do  we  know  upon  what  conditions  of  soil  and  climate?, 
which  vary  greatly  with  the  same  species,  these  qualities  depend.  Not 
only  is  tlie  engineer  interested  in  information  on  this  point,  but  also 
the  forest  ]ilanter,  for  he  may  be  led  to  plant  a  species  which,  while 
it  may  grow  well  in  his  localitv,  in  the  end  does  not  develop  the 
quality  tor  which  it  was  originally  prized. 

The  sys1(imatic  and  comparative  study  of  the  properties  of  our 
most  important  timb^a-  trees,  which  has  Leen  begun  in  a  small  way, 
should  iln.^rofore  be  continued  with  better  facilities.  Tlie  proper 
metliods  oi"  carrying  on  these  studies  I  have  dealt  with  informer 
reports. 

We  know  also  very  little  about  the  life  history  of  our  timber  trees, 
a  knowledge  which  must  be  had  befon?  successful  forestry  can  be  car- 
ried on.  While  a  certain  anK)unt  of  knowledge  of  the  requirements 
of  various  trees  in  the  nursery  and  for  ornamental  planting  exist?,  it 
must  not  be  over!()<.)ked  that  the  beliavior  of  the  tree  in  the  iorest, 
and  consequently  its  treatment  by  the  forester,  dilfers  greatly  from 
that  in  tlie  open  ground;  besides,  as  forestry  means  tree  culture  for 
ju'olit ,  it  is  very  esstmtial  that  the  rate  of  growth  of  the  various 
S])ecies  at  various  ages  tlirough  their  whole  life  bo  known,  that  it  be 
known  at  what  ag<*  tin;  desinxi  quality  and  a  profitable  size  niay 
be  r^'aclied,  etc.  Tlio  practical  valno  oi  this  knowledge  will  at  once 
be  appreciated  wln'ri  we  look  at  the  many  black  walnut  plantatiC'US 
in  tliH  Western  SiJito.:  wliioli,  having  deceived  their  owners  bythi; 
rai)i<l  /rrowlli  of  ihi.'  iirst  ion  or  tiftMon  v ears,  are  now  a  source oi 
i!is.'''.])]>niiLtM^nt  l;y  tli<  ir  'alcr  slow  growtli:  or  when  we  see  iha  •l^'- 
t r ri< )  I'M  t  i  ( >i^  <  >i  ;  li •  *  .- '.:)i  i  a  n <1  ;."( )iis<.?< j n en  I  retardation  of  growtli,  liue 
hi  the  jMiiiiiLiiu^  ()''  '\  lliin-foliagv'd  species  l>y  itself,  when,  in  mixture 
vri'h  ;;  -IrK-y  c.):;^))-!]:.!''!),  t-ie  .urowiii  woiild  have  been  acceptahi^-. 

'ihv  co'itinvaii  ■;!  ;irni  ^'xtciK-'ion  of  the  biological  studies  ref<rr(J 
U)  r.hy}yc  jMist  !  i-'.rri'.i';.  j>>riu  another  direction  of  work,  to  be  vi,:;- 
oiNJii.viy  f'Mi'.'V.c'i  :;p. 

Tlp'it'  is  Uf;  ;  ■in  of  i]m»  coiiniry  for  which  information  in  rogaru 
1')  Torrst  y*]i\vJ  Lii:r  is  niMvc  iifi'd-'cl  than  for  the  Western  treel*'S-;jilair.--^ 
anrl  i>r:'.ii;i.':..  1'!:'.'  :■•  ;  i'  !'.>  !::ivu  :-■  ru!.ci.-l«^!l  to  learn  what  thuV  ooiiW 
in  this  diricn'j'i;  til.  v  ji.wr  i-i'iU'od  nu  energv  and  braved  failiinv^' 
Xhry  ].r\^'  l':i;!:  ;"''l  ''Vi-'ri^nci',  and  yet,  aft«*r  manv  years  ot  n"*!** 
]i^i7ar<l  tI'i!:",  iItV'  vr.)i:!(l  ";.«»  few  \v]i«:)  could  givt»  ]'iositive  arid  irx-^^' 
tr«;'.'«'r;  ib!(«  rvi:!*'-!  r-:  :>-.  to  rli«'  best  meth<.)'.ls  of  xdanling  and  th»>l^e»t 
ti.Mil.M'L's  for  ]'l;:iitin;;-  in  t;jo.-e  regions.  Opinions  diU'er  as  TNidelyin 
the  oiu"  dir'-ctioii  as  in  ih'i^  otlic^r. 

it  is  t}if>r«'f()r(^  dfsirahic  to  begin  systematic  experimental  planta- 
tions to  settle,  as  far  as  ]M>ssi})le,  these  (piestions. 

In  fact,  no  better  method  of  both  gaining  and  giving  information 
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lie  doviscd  than  the  practical  demonstration  of  me&nB  aud  meth- 
, jlflced  before  the  people  right  where  information  is  most  needed, 
TOTilll  therefore  propose  to  seek  the  co-operation  of  the  Experi- 
mflfam^nfl  now  existing  in  the  treeless  regions,  and  that  of  private 
inenws  who  can  offer  special  facilities,  in  order  to  establish  such 
arfaoaatal  plantations  upon  a  uniform  and  centrally  directed  plan, 
ronld  ijso  be  desirable  to  seek  the  co-operation  of  the  authorities 
"ing  charge  of  the  military  reservations  in  the  West  for  a  similar 
pOBe. 

TOm  HQch  statioiia  it  would  eventually  be  possible  to  distribute 
atmaterif^  aa  has  been  done  successfully  by  the  California  Agri- 
tnral  and  Forestry  Stations  and  elsewhere, 
..  desirable  expenditure  in  the  same  direction  would  be  the  estab- 
ment  of  a  national  arboretum  at  Washington,  for  the  purpose  of 
ecting  the  timber  trees  that  can  be  acclimated  here.  Besides 
ly  reasons  of  expediency,  among  which  the  educationtj  character 
raoh  an  institution  in  connection  with  this  division  is  a  potent 
,  the  location  of  such  an  arboretum  at  this  place  recommends 
If  on  account  of  the  climatic  conditions,  which  will  allow  to 
w  here  in  the  open  a  greater  range  of  arborescent  plants — from 
Long-leaf  Pine  of  the  South  to  the  Spruce  and  Hemlock  of  the 
ih  and  the  conifers  of  the  Pacific  coast — than  almost  any  other 
dity  in  the  Bast. 

B.  E.  Febnow, 
Chief  of  the  Forestry  Division, 


\ 


nnT.TmNCB  of  forests  on  'water  bupplibs. 

1  has  been  found  by  experience  that  in  every  department  of  human 
slopment  nature's  way  of  disposing  of  her  forces  is  not  specially 
mble  to  progress,  and  that  art  and  man's  ingenuity  can  greatly 
rove  upon  nature,  making  her  forces  more  efficiently  subserve 
lan  needs, 
appears  now  quite  certain  that  those  countries  which  do  not 
upon  the  disposition  of  rain-fall  and  snow-water  as  produced  by 
itccidental  and  changeful,  uncontrollable,  and  partly  unknown 
litions  of  climate,  but  which  dispose  of  them  in  an  artificial  man- 
^ided  by  human  ingenuity,  namely,  by  irrigation  systems,  pro- 
ilritii  much  greater  certainty  and  abundance. 
lis  once  recognized,  the  proper  distribution  of  the  available 
IT  supplies  will  everywhere — not  only  in  the  arid  regions — be- 
i  a  qnestion  of  immediate  interest. 

unan  effort  in  this  respect  can,  however,  not  go  beyond  the 
of  nature;  it  can  only  direct  her  forces  and  apply  her  laws  for 
fBB  purpose.  To  do  this,  a  clear  understanding  oi  the  laws  and 
M  as  they  are  at  work  when  left  to  themselves,  will  give  us  an 
^  as  to  where  we  can  produce  modifications  in  their  working, 
nira  may  and  where  we  may  not  expect  to  he  successful  m 
i^lg  Uieir  directions. 

^Opldaibute  towards  such  an  understanding  of  the  forces  and 
"^'Ti  influence  the  natural  distribution  of  water  supplies,  and 


especially  of  the  function  which  the  forest  may  or  majr  not 
in  this  distribution,  the  following  pages  have  been  wntten. 

The  water  capital  of  the  earth  consists  of  two  parts,  i 
cajntal  aud  the  circulating  capital.  The  first  is  represented 
in  the  waters  on  the  eai*th  but  also  by  that  amount  of  wat 
remains  suspended  in  the  atmosphere,  being  part  of  the 
atmospheric  water-masses  which,  after  the  rest  had  falle 
coolea  earth,  remained  suspended  and  is  never  precipitated. 

The  circulating  water  capital  is  that  part  which  is  evapora 
water  surfaces,  from  the  soil,  from  vegetation,  and  which  a 
ing  temporarily  been  held  by  the  atmosphere  in  quantitie 
varying  according  to  the  variations  in  temperature,  is  return 
to  the  earth  by  precipitation  in  rain,  snow,  and  dew.  T 
evaporated  again,  either  immediately  or  after  having  p( 
tlirough  the  soil  and  been  retained  for  a  sh'orter  or  longer  tin 
being  returned  to  the  surface,  or,  without  such  percolatioi 
through  open  channels  to  the  rivers  and  seas,  continually  r 
in  part  into  the  atmosphere  by  evaporation.  Practically,  i 
total  amount  of  water  capital  remains  constant;  only  one  pa 
the  circulating  capital — cnanges  in  varying  quantities  itsloca 
is  of  interest  to  us  more  with  reference  to  its  local  distribi 
the  channels  by  which  it  becomes  available  for  human  use  t 
tation  than  with  reference  to  its  practically  unchanged  total  < 

As  to  the  amomit  of  this  circulating  wat^r  capital  we 
knowledge;  hardly  an  apjjroximate  estimate  of  the  amount 
ing  in  any  given  locality  is  possible  with  our  present  means 
urement;  for  it  appears  that  so  unevenly  is  the  precipit? 
tributed  that  two  rain-gauges  almost  side  by  side  \viirindicat( 
amounts,  and  mucli  of  the  moihioure  which  is  condensed  aiic 
tated  in  dews  escapes  our  observation  or  at  least  our  measi 
entirely.*  Tluis  it  occurs  that  while  the  amount  of  water  c; 
to  be  dischari^ed  annually  by  the  river  Rhone  ijito  the  sea 
to  correspond  to  a  rain-fall  of  41  inches,  the  records  give  oi 
cii)itation  over  its  water-shed  of  27.0  inches.  Even  the  close 
(ion  given  in  my  last  report  of  tlie  waters  of  the  upper  Elbe,  a 
■o  which  tlioy  drain  one-fourtli  of  tlie  total  rain-fall,  calci 
the  ingenious  methods  of  Professor  Sludnigka,  does  not  ins 
ndence. 

We  must  th.oreforo  enter  into  our  discussions  ackno'' 
ignorance  of  one  of  the  most  important  factors,  at  least 
uiinifTical  or  quantitative  value. 

Tlie  distribution  of  the  circulating  water  capital  is  infiu 
various  agencrios.  Tlio  main  factor  which  sets  the  capita 
the  sun,  which,  by  its  heat  and  ilw  air  currents  caused  l>y  i 

*A  fow  oxperiiuciitsfni  coTuleiisation  of  aqutouB  vapor  made  by  L.  Hi 
forest  tree  leaves  are  of  interest: 

Auotriaii  pine  (4  necdlrw),  con<.l(*nsfHl  j-'er  day  in  the  fiverago 

Liii'ien  (one  Inif  *.  <-<in«l-.M'.r!r(l  ])er  day  in  tlie  averai:^^  

Oa-A  (t'lie  Jriir ),  r\)n<l"n!--.  il  per  day  in  tiu'  a verajcf* 

»-jh;k\  (a  l.ranelilc  i).  <-<  ad-  Jisi'd  per  da\  in  the  averaj^e 

r}'.:.'!  linden, of  -vlii'-lior?  h^jif  conden'i'd  2-^40  eentiKrams  of  dew,  had  1 
'  i  Vi  1!''?,  ihirVi  fir.  .  ir  ■■  .:  !v'aves  h^^^\  duin'  the  .^iiiiic,  whieh  is  to  l>e  i 

(f.  •  ;'■.••  t-.^'  jiM)'::i-it  '•'  ill  \  }.cr  vtar  wrs  fcnnd  i)V  G.  Piiw-s  to  Ihj  27  r 
?.. ..  ;<  (■.rlii'i.'ti  ii  an  anua.iit  enrn-}5|*.or.din>;  to  37  uiilliincters  height  of  w 
J  ::\  :  nsnUv (i» 
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ie  rotation  of  the  earth,  producoa  the  evaporation  which  fllis  the 
with  vapor.  Anyt-Mng,  thereiore,  that  iiifltiendps  tlie 
tL.-i--,i>ljVni  of  Ike  Euu,  orobsh'U'-i^  *!"■  Ti'--^'ir!> 
:'  distribution  of  t!  ,;■. 

■  :;ch  produce  the  v.  ■.  il 

!  oonditiona,  and  therefore  also  of  the  circulating  water 
eipital,  are  the  poeition  of  the  earth's  axis  to  the  sun  bj^  which  the 
ugls  and  therefore  the  heat  value  of  the  siin'a  raya  vary  in  different 
parti  of  the  earth  and  at  different  times  of  the  year;  the  distribution 
(tf  land  and  water  areas,  which  produces  a  difference  of  insolation 
bteaiue  the  water  has  less  heat  capacity  than  the  land,  and  which 
■bo  inflnences  the  direction  of  air  and  sea  currents;  tho  con- 
figmation  of  the  earth,  by  which  the  density  of  the  atmosphnre  ia 
tnada  onequal,  and  in  consequence  of  which  differences  of  insolation 
Ud  of  air  temperature  are  induced.  Thus  we  have  not  only  climatic 
tonea,  bat  also  continental  climates  and  mountain  climates  in  opposi- 
tion to  coast  climates  and  plains  or  valley  climates. 

While  this  classification  of  cosmic  climates  satisfies  the  climatolo- 
(ilt,  there  are  many  local  climates  to  be  found  within  the  range  of  the 
Bosmic,  and  thelocal  climatic  conditions  are  those  which  affect  human 
Hfeand  hnman  occupations  most  sensibly. 

The  same  causes,  different  only  in  degree,  which  modify  the  cosmic 
sUm^ee,  makings  classification  of  the  same  possible,  effect  further 
nodifications  and  give  rise  to  local  cliraatos;  these  causes  arc  differ- 
ntin  the  degree  of  insolation,  obstruction  to  air  currents,  presence 
of  water  surfaces,  or  moisture-laden  air-strata. 

Among  the  factors  which  thus  modify  the  cosmic  climate  and  help 
to  produce  a  local  climate  differing  from  other  local  climates,  the 
stdl-cover  and  especially  the  presence  of  forest  areas  is  claimed  as 
one  that,  under  certain  conditions,  is  potent ;  and  this  factor  being 
nuiBr  the  control  of  human  agency  more  tlian  any  othor  possible 
Illodifier  of  climate,  must  therefore  be  of  greatest  interest  to  us. 

In  the  discussions  which  have  prevailed  hitherto,  it  has  always 
bwn  overlooked  that  the  idea  of  wliat  constitutes  a  forest  is  not  only 
•n  exceedingly  variable  one,  but  that  ^vithout  a  definite  understand- 
isg  of  what  constitutes  the  forest  we  cannot  discuss  its  influence. 
It  u  clear,  from  what  has  been  stated  so  far,  that  the  influence  of  the 
forest,  if  any,  will  be  due  mainly  to  its  action  as  a  cover  protecting 
ffland  air  against  Insolation  and  against  winds.  That  the  nature  of 
»  cover,  its  density,  thickness,  and  its  proper  position  has  everything 
tp  do  with  the  amount  of  protection  it  affords  everybody  will  admit. 
&l&OBC[uito  net  is  a  cover,  so  is  a  linen  sheet  or  a  woolen  blanket, 
!**the  protection  they  afford  is  different  in  degree  and  may  become 
JJJrticaJly  none.  It  will  also  be  conceded  that  it  makes  a  great 
Ptterence  whether  the  cover  be  placed  before  or  behind  the  wind, 
hjrt  BO  with  the  influence  of  the  forest ;  it  makes  all  the  diffei'cnce 
"Wther  we  have  to  do  with  a  deciduous  or  coniferous,  a  dense  or  an 
Jill,  a  young  low  or  an  old  high  growth,  and  what  position  it  occu- 
fjtlwitn  reference  to  other  climatic  elements,  especially  to  prevail- 
K  winds  and  water  surfaces.  In  the  following  discussion,  when 
flTrwd  forest  is  used,  unless  differently  stated,  a  dense  growth  of 

■febttiBD 


the  discussion  of  forest  influences  has  relied  mainly  upon 

Miml  observations  and  the  recital  of  experiences  from  whicn  such 
'UomOBB  are  inferred.  From  the  complication  of  causes  which 
t|(idiioe  dimatic  conditions,  it  has  been  always  difficult  to  prove, 
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when  changes  of  these  conditions  in  a  given  region  were  observed, 
that  tliey  wore  i)erTnanent  and  not  due  merely  to  the  general  periodic 
variations  which  have  boon  noted  in  all  climates  of  the  earth,  or 
tliat  they  wore  duo  to  a  change  of  forest  conditions  and  to  no  other 
causps ;  hence  some  climatologists  have  thought  proper  to  deny  such 
inflaoiicos  entirely.  On  the  other  hand  there  are  as  trustworthy  and 
careful  observers  wlio  maintain  the  existence  of  such  influences;  bnt 
only  of  lato  has  the  question  been  removed  from  the  battle-field  of 
ojnnions,  scientiiic  and  unscientific,  to  the  field  of  experiment  and 
scientific  research,  and  from  the  field  of  mere  speculation  to  that  of 
exact  deduction.  But  the  crop  of  incontrovertible  facts  is  still 
scanty  and  further  cultivation  will  be  necessary  to  gather  a  fuller 
harvest  and  then  to  set  clear  the  many  complicated  questions  con- 
nected with  this  inquiry. 

Yet  the  qu(?stion  of  the  relation  of  forest  cover  to  water  supplies 
has  become  of  such  immediate  concern,  in  our  endeavor  to  develop 
the  arid  or  siibarid  regions  of  the  West  with  the  aid  of  irrigation, 
while  forest  destruction,  by  fire  more  than  by  the  ax,  has  bared  the 
hills  and  mountains  of  their  forest  cover  and  their  forest  floor, 
that  it  seems  timely  to  rehearse  what  we  do  actually  know  of  this 
relation. 

The  question  of  forest  influence  on  water  supplies  can  be  considered 
under  three  heads,  namely :  Influence  upon  precipitation  or  distri- 
bution of  atmospheric  water ;  influence  upon  conservation  of  avail- 
able water  supplies;  influence  upon  the  distribution  or  **  run-off  "of 
these  supplies. 

INFLUENCE  UPON  PRECIPITATION. 

Whether  forest  areas  are  or  are  not  capable  of  appreciably  increas- 
ing pn'ci])itation  within  thoir  limits  or  on  neigiiboring  ground  is 
still  a  matter  oC  disjnite,  and  the  complexity  of  the  elements  which 
must  enter  into  the  discussion  has  so  far  baffled  solution  based 
upon  definite  and  strictly  sci(^ntilic  observation.  Yet  new  evidence 
is  accumulating  all  the  time,  which  apparently  shows  that  undercer- 
lain  conditions  forest  areas  obtain  larger  precixntations  than  open 
grounds,  that  is,  they  increase  at  least  the  amount  of  precipit-ation 
over  tluur  own  imme<lia1e  and  noar-lying  areas.  Of  the  prominent 
in(.it(»oroloi;ists  wIkj  bolii^ve  in  such  an  influence  is  the  well-known 
Uussian,  Dr.  A.  W<jeikoir,  fr'.)iu  an  unjniblislied  translation  of  whose 
lal<»st.  ])ublical.ion,  **(.Uiniates  of  the  Earth, *'  written  in  the  Russian 
lan.L;'iia;j:«\  I  am  enabled,  through  the  courtesy  of  Professor  Cleve- 
hmd  Ah];e,  to  (luole: 

T\w  prnMciii  of  tli(>  iiillncnro  of  fort\:ts  on  tlie  amount  of  precipitation  eluded  !<* 
n  Inn:::  liiin'  i\n  jicnnaU*  .snluiinn,  not  only  ])(.T:iarNt'  t.h(?  olfoct  is  extremuly  varial'l^ 
l)<»ii)  iroin  \\'\\'  to  year  and  J'r«»ni  i>la('»' to  i»I;k(.' at  slif)rt  distauct*,  but  alsoonaC' 
coiini  <»f  tlic  iM"<'.it*yi;ii;  inilnciu'c  of  irval  (MMi«li' ions.  It  was  tJiereforo  neoessarrto 
s)  !;(>t  t'l*'  «f'vM:io'.>>  for  siM-h  oliscrvations.  r^o  a.s  to  render  the  results  miitiiallycoiD* 
l).iral»l«*.  At:  ilii  ]»n'-i'ni  tinK-  tlu*  l^'sl  ohsorvaiions  made  are  those  madeintbe 
H(i-l;lioriio.Ml  o;'  X;;iicy,  Franro.  Th.'  irl^•il•uulenta  and  their  disposition  weroideD" 
li-  i!  at  tlif  ililVon-nl  stations.     Th(.^  .Mtualion  of  th(.»  stations  was  as  follows:* 

.■>!,'fin:i  A  (Cin'j-l'ranclwM's),  >5  kiloni(t,.'rs  west  of  Nancy,  in  t1\e  mid,st  of  extttwi^ 
f  )i',\  fy  1  La  I  iav'M.  <jrn!rin(j  (ni  n  })iiinni.  nf  hnct^r  oolitr  formation,  IIei(fht abovti^ 
.s.  f/.  V  /  ;;.si)  /.i,(./,  /s.  Tiie  r.iin-u"an>!;e  is  j'lacod  in  an  open  ^lade  of  several  hectares 
<'f  a'    .1. 


I'i.-   ;i:''irniaii''Ti  is  (l'Mivi-(i  T'n>iu  Mf'tl-if-n's  7i.'i7<'/'t'  drs  Ohsp.rvations  dc  Met^tff^ 
/'".'-■  '■;;/■.*<"';''-' c/ 7 ores/ iVv'f,  in  tlio  Atlas  M(:i(:orclojique  de  rObservaioire  de  B^fi^ 

j  'j^  r. 


1^  (B«nefonb^e),  6  kilomet«ra  northweflt  of  Nanoj;  240  melerx  ubove 
fthe  teii.  tn  ft  vallfiy  mjuiing  from  southeast  to  northwest,  on  the  ninriiiii 
■  forH-d.     TliP  rain-EaURti  is  placed  outside  the  ivoods,  ■ 


C  i 


iorth(.>3 


of  Nan 


I  tlic- 


of  .'l 


llJl 


rer  ooute  tonnation,  atm  meien  aooDe  the  level  of  tlie  aea.  _  .  . 
rt\ehiUnotentirdydeaHtidcofv>oodaUc]iiefiyoecupiedbyJield».  Tliue, 
jr  Uio  Stotiona  A  and  C,  both  the  elevation  above  the  sea  and  the  geological 
■tare  the  tame.  Besidefl,  the  surroundings  of  Nancj  are  not  mountaiiiuuB 
at  HKwtl;  of  low  plateaus  more  or  less  washed  out  by  the  water.     Such 


1873,  1874,  1875,  and  1870: 
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ring  Stations  A  and  C,  we  see  that  much  moro  water  falls  on  the  forest 
n  in  tiie  open  fields,  and  tliat  the  difference  is  least  in  early  spring. 
eighty-four  months  for  whicli  I  have  the  data,  Bixty-threegive  more  water 
I  at  C;  two,  the  same  quantity  ;  and  only  nineteen  more  at  C  tlian  at  A. 
'appears  from  an  examination  of  the  tattle  for  the  Eeporate  months,  tli.it 
X  quantity  at  A  is  not  due  to  more  copious  and  frequent  heavy  showers, 
{teat  amount  of  water  on  a  small  art-a.  I  found  only  three  months,  July, 
July  and  August,  1870,  in  wliich  the  great  difference  between  A  and  C 
int  to  such  showera  as  cause.    Including  tliese  montlis,  we  have: 

A  in  July  7.2,  in  August  6.S. 

C  in  July  8.8,  in  August  4.0. 


«  Bnniial  mean, 

A  75.1,  C  64.8. 

1  I)etweon  A  and  C,  which  again  shows 
I  the  influence  of  the  forest  vegetation.* 
tof  the  increase  of  precipitation  by  forests  requires  an  explanation.  I 
;  oonsider  climatic  conditions  as  they  are  found  in  central  and  northern 
eginning  with  the  conditions  prevailing  in  winter.  It  would  appear  as 
ter  the  difference  in  the  amount  of  rain-fall  within  and  without  the 
I  not  be  great,  as  the  absolute  amount  of  vapor  is  small  and  the  difference 
be  relative  humidity  within  and  without  tJie  woods  is  inttigniOcHnt.  This 
Br  not  the  case,  for  two  reasons.  First,  the  clouds  float  in  winter  at  a 
el  than  in  summer:  hence  the  meclianical  resistance  presented  by  the 
turn  effective  in  winter,  as  it  cim  more  easily  reach  the  strata  of  the  at- 
In  which  the  clouds  are  moving.  This  resistance  causes  the  air  to  rise 
[Wor  the  formation  of  precipitation.  Secondly,  in,  winter  the  prevailing 
gBieially  charged  with  moisture  and  precipitation  is  of  longer  duration, 
a  abOTO-named  causes  act  for  a  longer  time, 

Iprfneend  the  beginning  of  winter  the  woods  contribute  more  or  less  to 
■•  oip>«cipitation.  At  this  time  of  the  year  evaporation  is  very  actively 
laWdeofttie  woods  on  the  surface  of  the  meadows  and  fields.  During  the 
•  nQ  has  been  well  stocked  with  moisture,  which  is  now  evaporated  by 
iflCSiepiOCessea  of  vegetable  life  and  the  direct  access  ot  the  ana.  It  w 
%U  JhtHMg  this  period  both  thf  possible  and  the  avtwal  evaporation  are 
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CfrediiV  iri(h(nii  1':(i7l  within  the  forest  y  evapuration  being  lie  re  understood  at  Ai 
.ut.'it.  '\f  all  Ti-//  •/'  rr'iporatcd  both  !>//  thv  soil  and  the  plitntt*  from  ii  given  arm. 

\n  ill,  nii.ljilv  «  J  suiiiinor  or  toward  Uio  be;^ii'.niii^  nf  niuuiiiu  Uk-  eoil  outside llie 
v\.  .  ■:  ]^^'I,\,\^  j-nilly  lo  dry  up  laid  can  ik#1  any  mnrt'  y'u-M  ari  much  inoistuivfortiie 
^r^a;.■,  !"■«'. i';;i  o!  iJ:e  plants  us  in  ilio  iKi'jjjiTiniii;.^  (if  suinnier ;  on  the  oUkt  haudtlHi 
vt;_vi<!.'If'  pnx'L'r^'^.trs  fo)Icv.'in>c  upon  tfin  l>j<M>iiiirj;i:  (llie  ripi'iun;;  i.f  the  .scvlfc.)  w)uiie 
U}'.<n  MHii-.tiu'c.  i»ut  in  th«^  li'tivud  woo-is  '*var-:)rali«)ji  contiiiuoji  iii  full  f«.'rcototho 
end  of  ilio  sumiiiw,  and  i:5  (.ouiftrous  '.voo<h:  tlio  evaponitin;;  «uriace  remaiia 
ai»pn)xiniately  Uio  Hanu»  in  tlit»  roiiree  of  the  \vli(de  yt-ar :  ut  tho  same  time  the 
moisture  pn^^Jtu-vcd  in  tho  soil  tlirou;<h  i^hade  and  iirotection  from  wind  0(.>ntiime6 tj 
furninh  sullicit'nt  n\ait-rial  for  evaiK>ralj(m.  Consrijurntly.  just  at  the  time  whwi 
mea<Iows  and  liel-.ls  Ix^^nn  to  evaporatr-  k's:s.  it  go'.'s  on  a^;  Ivforo  in  the  forc^U  This 
gives  rise  to  a  ^'reat  diirc-renct'  iKiiv.tvn  the  an?oun:  of  moisture  contained  in  the  air 
within  au«l  ikmt  tli«'  wo(kI-;.  an<l  out.-i<l'  of  ihe  woods  in  i>[kmi  pltiees.  Moist  air 
nuire  eiwily  rc-achcs  tlio  point  of  siUuratiiMi  antl  enTidt-nsatij/i  than  dry  air. 

'J'liH  foH«.>win;jj  point  is  ab'o  to  1a>  notii'fd.  Korr.-.ts.  es;H»tMalh'  pine  w^kiiIs.  Diast 
coiKli'iivj  a  f;;reat  deal  of  niC'i»>ture  in  wintf'r  wlien  air  ncrirly  saturated  wiih  vapT 
l)asse8  over  ihi-ni :  tliis  gives  rist»  to  <'opicus  f.irniatinnsof  lioar  fro.:.t,  wldi'h  \Till:Ji 
to  the  j^round  and  iiiorease  tin*  ni:\;-!s  of  sm('W  v)  i!  e  W(K»ds.  This  phenoiiieiioii  lias 
never  hcx-n  accurately  observed  nivi  measured:  l)Ut  i'^u*<»fnl  o!)servation  will  am* 
vince  anylMMly  that  when'vt.'r  tli*  toinpi-raliire  lOr  st'Vi'ir.l  eouseoutive  montlis 
remains  lie!o\v  r.ero  (as  is  tli.'  case  in  iiortlicrn  and  c;'siern  EuroiH?),  a  Ci^nnidorable 
anurant  of  lioar-fro.-:t  i:i  in  thii  v\av  coili'cit!l,  iiii<\'  the  air  is  !u:'hlv  char-Td  witli 
moisture,  and  besides,  th*'  r.^cra.'^e  force  of  tiic  wind  i.3  .jreater  in  winter  tlumm 
any  other  M'as*)n. 

In  hot  and  moi.st  cliniatt-s  wla-re  the  al5Si.iliile  an:<.;:nt  of  vapor  in  the  air  is  |?reat 
(for  instance  in  many  tr  i[»ical  count  ries\  tlie  i»ri(;riM')us  surface  presented  by  the 
Wves  of  forest  trio-5  condenses  a  ;.,ivat  <piantily  cf  v/ati-r  on  evt-rv  clear  and  cahn 
ni.L^ht.so  tliat  iliis  wa*^«T  can  not  l)o  ntaiiu-d  on  ihf  lenvrs  and  falls  to  thegrwinJ: 
the  ol)server  gets  the  imprcssio?i  ot  a  hea^y  rain-tal'.*  Tims,  a  certain  part  of  the 
moisture  eva])oi-ated  l.-y  the  leaves  d.urin;<  th"  d.iy  returns  at  night,  and  thedewifi 
so  copious  as  to  Kioistc:  tiu*  soil  nnd(  r  IJi  '  irt-'s. 

Tht.'  obsi'rnih'nf}ft  mttdr  ivi  the  ytrifjh'jorh^ui  nf  y.-nr^fnr*'  nt  prrr.rrf  th*'  ovlyprf^f 
tlutf^  not  071/7  (d)''Vo  tn'OH  h^it  njtn)  orcr  .'or's!  (jfrlr.^  ti-.r  jjrrci]ii{t;tif)j{  ?>  ijm.tt^rth'jn 
in  tJ:e  midftt  of  e,rfri}:<itv  jh.^^f^::  if,  lur.'t'r-rr,  tlya  '-Jh  nuiacfirii  //*.•^*  ();?cr />f'';<  Wot/r/jf 
jirovi'd,  it  V-  II  /iftrdlf/  f>r  dnuhlrd  Had  H  /■/•(  .••,y  at  ^u'lirr  plact's.  In  order  to  i»rove 
that  intiuenc."  -.  "  fui-e-.'s  <Io!-rt  not  exi.-st  or  thai  forests  teuil  lo  decreaj-e  the  aiucunt 
f^f  ])recipita'  "t  would  be  n.-.is-ary  lo  iTc-s-nt  ob.^t■^vatiotls  Uiadu  under  i'«"'i;'ii- 

tions  which  • .     :!  I  rviider  tlieiri  a-s  ca-dlv  c.-^;n parable  as  thosi?  des*."ribed  bv mt' alx'^t*. 

Tliu  aiitlior  tiit-ii  |;i*(m;«.h'j]s  1«j  (.!i.-L-i'.>'^-;  tht'  i-illiioiioonf  forest  areas  in 
tro])iral  and  srJdn '[>ical  coiinLi'ics,  wliicli  lio  ii i ids  still  more  marktHL 
C<.)iiditiuiis  ill  iiivli;'  aro  (.ixhiliitrd  in  Ih-j  I'ollowing  table: 

lajinrjtc:  o//c»r.'.s/  (trads  on  rain-fail  i;?  I,idia, 
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_„_r,  i  fL,  in  the mid^  of  the  forests.    Host  ttriklng  ia  the  ii^\xt 
•fofiadM  in  the  diminution  of  llie  ea:tre7tte  ttuixima.     The  greater  or 

r.-ci.  hu!  n«  xoon  ii<  uv   reach  th"  WxUd 


day  fnjm  March  H  to  June  32  oti  Which  a.  ]iighf)r  temperature  had  iioC 
ed.  The  great  hiimiditj  of  the  nir  even  during  the  hot  and  dry  miinihH 
dMay  ia  me  cauBe  why,  in  the  forcsta,  tho  rams  b^iu  early  in  March 
Uy  increase  in  intensity  until  June  or  July,  wliile  in  the  woodleaa  plains 
Hea  Uie  amount  of  rain-fail  suddenly  increases  from  Uay  to  Jvme  or  from 

noteworthy  that  the  distance  bettiven  Benares  and  Qoaipara  is  760  ti7o- 
latitvde  is  nwwiy  the  aamt,  the  intervening  country  is  level,  the  distance 
:  in  both  casps  considerable  ;  and  yet  tlie  mean  temperature  of  May  dif- 
rees  Falirenhpit,  or  about  1  dfgree  centigrade  jier  100  kilornGtcrs.  At 
the  earth,  for  which  we  haveolwervations,  haa  such  a  difference  of  tern- 
ver  been  obserxxd  under  similar  cireumstaneef.  It  is,  Iiowevcr,  to  be 
]tt  we  have  but  few  good  observations  in  the  tropicsandiu  latitude  bolow 
especially  id  the  interior  of  continents.  It  may  bo  expected  that  in 
dcH,  wliere  in  nearly  the  same  latitude  extensive  prairios  (Llanos)  am.'. 
I  forests  can  l>o  found,  similar  diffcreucea  of  temperature  may  be  ob- 
£  same  montlut  (April  and  May). 

jsent  time  there  are  in  tlie  baein  of  tho  Amazon  four  utations  where  ob- 
uro  made;  tiiis  river-basin  is  the  niost  extensive  forest  r(^on  on  tlie 

middle  and  upper  portion  of  the  course  of  Ulk  Amazon  is  over  l.UOO 
listant  from  the  Atlantic  Ocean,  while  it  is  separated  by  mountHins  from 

Were  it  not  for  the  forests  we  ought  to  eijiect,  at  tliia  ilistance  fvim  thu 
loar  the  equator,  very  hifjh  temperatures  and  gi-uat  dryness.  The  foi- 
i  shows  tlie  rceults  of  the  observations: 

vnee  of  temperature  of  four  gtationa  in  the  ba^in  of  the  Amaaoa. 
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Dg  tothc  vast  primeval  forests  on  the  Upper  Amazon  and  its  trihutarioa, 
ture  of  the  hottest  month  and  the  extreme  maximum  are  not  greater 
sea-coast;  iind  the  (.■\treiiie  maximum  is  far  from  reaching  the  values 
ibeerved  in  middle  hitititdfii.  It  i.-<  also  to  be  observed  that  there  are  few 
Jio  earth  where  tlio  "  Trades ''  blow  with  such  violence  aa  on  the  coajitu 
Brasil;  Permimliuco  ix  therefoiv  subject  not  only  to  tlie  inlluence  of 
tHao  to  Ihat  of  a  furious  trade-wind.  Along  tliu  lower  itrarse  of  tho 
i"^»de"  also  l.lottswithpwit  force;  but  as  soon  as  wp  turn  into  the 
it  one  of  tlie  iribularies  running  in  a  southerly  and  northerly  direction 
3r  is  found  to  jircvuil.  Tlic  hei);ht  and  density  of  the  forest  arrostu  the 
re  can  be  no  doubt  that  the  va.st  tracts  of  forest  land  on  the  Amazon, 
{  to  maintain  tlie  nioiKlurc  of  the  air  and  weaken  its  motion,  increaao 

ibtiie  great  diirerence  of  climate  between  Assam  and  the  plains  of  the 
btdiaameteorolo^'isl.  IJUmforil,  infonas  me  by  JetttT  that  hi'  attributes 
ee, (.  ft,  tile  Rreattr  inoislUH:  of  the  air,  the  lower  temperature  fi-om 
•,  Bud  ute  early  l>>.-^'iimtng  of  the  rains  observed  at  Aesam,  to  the  vut 
^*~e  the  country. 
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the  amount  of  water-fall.  At  I(^uicoB  284  centiineterB  fall  in  the  ooune  of  the  jeir. 
It  must  be  reiueiubered  that  Iqmtos  lies  iii  a  plain  2,100  kilometers  from  the  ocean 
and  350  from  tlie  mountains;  nowhere  on  the  earth  is  the  rain-fall  so  great  usda 
similar  circumstances. 

Witliout  further  discussing  tlie  influence  of  the  forest  upon  quan- 
tity and  distribution  of  rain-fall,  we  may  say  that  many  observations 
and  the  philosophy  of  meteorological  forces  lend  countenance  to 
the  following  statomonts: 

(1)  During  the  time  of  vegetation  largo  quantities  of  vapor  are 
transpired  and  evaporated  by  a  forest,  by  which  the  absolute  liumid- 
ity  of  the  air  above  the  forest  is  increased;  and  sinco,  on  account  of 
the  cooler  temperature  whicli  prevails  over  and  within  a  forest,  the 
relative  humidity  is  also  greater,  the  tendency  to  condensation  is 
increased. 

(^2)  This  moister  and  cooler  air  stratum  communicated  to  the 
neighboring  locality  must  increase  the  dew,  at  least,  over  the  neigh- 
boring ti<'ld. 

(3)  This  relatively  nioistor  air  stratum,  carried  away  by  air  cur- 
rents, has  the  teudeiicy  to  induce  precipitation  at  such  places,  es- 
pecially where  tlie  additional  iiitiiience  favorable  to  precipitation— 
namelv,  increast'd  altitude — exists;  therefore, 

(4)  vVhile  the  forest  may  not  evcryirJtcre  increa-se  precipitation 
over  its  own  area,  vet  a  large  system  of  forests  over  an  extensive 
area  will  inllueiu-e  the  <|uantity  of  precipitation  over  and  withui 
this  area. 

(5)  It  must  never  be  overlooked  that  there  are  certain  raincondi- 
ti(ms  prevailing  in  rliiualic  zones  (rainy  or  rain-poor  localities,  with 
periv)dit;iil,  seasonal,  ov  irregular  rains)  which  are  due  to  cosmic 
iiiilueiices  and  can  not  b(?  altered,  but  ma}'  be  locally  modified  l^V 
forest  e(.)ver.  H•'ll('(^  experir^nces  in  one  climatic  zone  can  not  be 
utilized  f(n'  deductions  in  another. 

DISPOSAL   OF  WATER   SUPPLIES. 

Given  a  certain  amount  of  precipitation  in  rain  or  snow  over  a 
certain  area,  the  disposal  of  the  water  after  it  has  fallen,  and  the  in- 
fluence of  the  forest-cover  on  its  disi)osaI,  reciidro  our  attention.  For 
the  sake  of  convenience  we  can  divide  the  elements  which  need  con- 
sideration in  this  discussion  into  elements  of  dissipation,  elementsof 
conservation,  elements  of  distribution. 

The  difference  in  effect  between  the  first  two  classes  of  elements 
will  give  us  an  idea  of  the  amount  of  available  water  supply  or  run' 
off  resulting  from  precipitation;  while  the  third  class  bears  upon  the 
methods  of  distributing  the  available  water  supply. 

ELEMENTS  OF  DISSIPATION. 

Elements  of  dissipation  are  those  which  diminish  the  availably 
water  supplies;  they  are  represented  in  the  quantity  of  water  vWi^n 
is  prevented  by  interception  from  reaching  the  ground,  in  the  quan- 
tity dissipated  by  evaporation,  in  the  quantity  used  by  plants  in  their 
growth,  and  in  transpiration  during  tlie  T)rocess  of  growing. 

Interception, — The  amount  of  rain-fail  and  snow  which  is  p^ 
vented  by  a  forest  growth  from  reaching  the  soil' varies  considerably 
according  to  the  nature  of  the  precipitation  and  to  the  kind  of  trees 
which  form  the  forest  as  well  as  the  density  and  age  of  the  growti* 
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;ht  drizzlinff  rain  of  short  duration  may  be  almost  entirely 
fpted  by  the  foliage  and  at  once  returned  to  the  atuiosphero  by 
iponitinii ;  if,  liowevtjr,  the  rain  continues,  although  fino.  tno  w.itor 
I  iiin  o'Y  iit   ];ist  fiMm  the  t'oHatfe  and  alony  the  trunks.*     And 

I  ftmonnt,  of  which  the  rain-gauge  takes  no  account,  represents, 
ording  to  measurements  of  the  Austrian  stations,  from  8  to  14  per 
it,  thus  reducing  considerably  the  loss  to  the  soil. 

fftile  the  careful  measurements  at  the  Swiss  stations  in  a  twelve 
itb'  averam  show  the  interception  in  a  larch  forest  as  15  per  cent., 
i  spruce  forest  23  per  cent,,  in  a  beech  growth  10  per  cent.,  the 
ires  for  the  Prussian  stations  are  for  beech  growth  24  per  cent,, 

spruce  at  various  stations  22  per  cent.,  27  per  cent.,  and  34  per 
.t,  respectively.  Altogether,  for  the  rain-fall  conditions  of  the 
intries  cited,  a  dense  forest  growth  will,  on  the  average,  inter- 
■i  S3  per  cent,  of  the  precipitation ;  but  if  allowance  be  made  for  the 
ter  running  down  the  trunks,  this  loss  is  reduced  to  not  more 
a  12  per  cent. 

."he  amount  of  interception  in  tlie  open  gro"wths  which  character- 
manv  of  our  Western  forest  areas  would  be  considerably  smaller, 
ecially  as  the  rains  usually  fall  with  great  force,  and  much  of  tlie 
cipitation  is  in  the  form  of  snow.  Although  liranches  and  foliage 
ch  a  goodly  amount  of  this  the  winds  usually  shake  it  down,  and 
isequently  but  very  little  snow  is  lost  to  the  ground  by  intorcep- 
Q  01  the  foliage, 

"here  is  also  a  certain  amount  of  water  intercepted  by  the  soil- 
'er  and  held  back  by  the  soil  itself,  which  must  do  saturates!  be- 
e  any  of  it  can  run  off  or  drain  away.  This  amount,  which  is 
<ntaiuly  dissipated  by  evaporation  and  transpiration,  depends,  of 
iree,  upon  the  nature  of  the  soil  and  its  cover,  especially  upon 
ir  capacity  to  absorb  and  retain  water. 

tiis  retentive  power  is  called  the  maximum  water  capacity  of  the  soil,  and 
eada  largely  upon  the  structure  and  more  or  leas  conipjict  stnitificafion  of  the 
via].  The  lesLSt  retentive  soil  is  a  coarse  sand  followed  hv  finer  sands,  loams, 
t,  marls,  and  organic  matter;  that  is  tu  say,  humous  eartli  or  vegetable  litter 

letain  the  most  water.  The  amount  of  such  retention,  varying  somewhat  with 
timperature,  as  shown  in  the  analyBes  of  Professor  Hilgard  ana  others,  is  from 

percent,  of  its  own  weight  in  a  "  second  class"  Florida  eand  soil  to  23  percent, 
more  in  a  peat  soil;  a  pure  clay  rarely  exceeds  13  per  cent.,  while  cfJcareous 
'Kiia  rise  to  16  and  20  per  cent. 

ninmt  from  this  hygroecopic  water,  known  as  "  moisture  co-efficient,"  which 
Wnte  the  amounts  of  water  permanently  absorbed  by  the  soil  in  itB  natural 
ntion,  is  the  amount  which  it  may  hold  temporarily,  liable  to  be  drained  off  or 
ponted.  According  to  Ebermayer,  tlicse  amounts  may  vary  from  3  to  88  per 
•  According  to  Dr,  Raman's  investigations,  the  water  capacity  of  sand  soils  of 
Ud  medium  tine  texture  may  amount  to  from  3  to  4  per  cent,  of  their  own 
^  or  4  to  S  per  cent,  of  their  volume  in  the  upper  strata,  and  5  to  6  i»er  cent,  in 
lower  strata.  Impermeable  soil  strata  (loam  and  very  fine  sand)  allow,  wlieu 
— "-'  '  "■  ■. .  :  ,-   .     .  .    jjtion  of 

e  tlian  10  or  12  per 

Elwiiuudmum  rain-fall  observed  in  Oermany  is  4  inches  in  twenty 'four  hours 
HochM  In  one  hour.  In  Switzerland  there  has  been  recorded  a  rain-fall  of  18 
M  In  twenty-four  hours  and  2^  inches  in  three-quailera  of  an  hour.     Tliiti  would 

II  0,000  g&Ilone  per  acre.  Of  such  falls  the  foUage  will  retain  only  an  inapprc- 
bvnoont.  Intensity  of  rain-fall  iu  the  United  States  becomes  clear  from  a  few 
liK  VatenoD,  N.  J.,  li  inches  in  eight  minutes;  Sandy  Spring,  Md.,  0  inches 
t  kotos;  Clear  Creek,  Nebr.,  4,50  inches  in  one  hour  twunty-<Kven  minutes; 
WriDajTOcS.SO  inches  in  twenty-four  hours;  Ellsworth,  N.  C,  13  iiiohes,  of 
■  Slaoha  in  three  and  ono-haif  hours;  and  rain-falls  from  Ij  to  4  inches  per 
to<lMM  boors  are  quite  frequently  renorted  in  almost  every  month,  especially 
9W«rt«ii  States,  where  the  rain-fall  is  often  quite  explosive. 
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cent,  of  their  fvcifs^ht,  whilo  a  strattmi  of  snnd  of  medium  grain  SO  to  MfMftdnp 

woiild.  it  was  calcMiljitod.  In-  capable  of  taking  up  and  holding  the  entire  annual  pw* 
ci]>itatioji  of  2*1  inch('-o. 

As  to  tlie  distril.'utit.)ii  v)f  rvalor  in  \ho  noil,  it  in  found  that  lht»upl)er  liUUiousstnta 
cont:iiii  tho  highest  amounts,  the  fol lowing d(H?iier  strata  the  leiisi:  the  w-atercnpM- 
ity  then  increjines  downwards,  and  at  last  remains  Hfcitionary  to  a  cotinilmble 
depth.  The  oa]ii1]iirity  of  the  »and  soils  investiirated  was  not  capable  of  raising  the 
ground  wjut*r  liij^lu^r  than  1  k  feet,  so  that  the  npix'r  strata  of  tiie  soil  which  vu 
within  roach  ol  ground  woterdid  not  show  in  reality  greater  amounts  of  water  tlum 
the  soil  wiiich  had  no  inxmnd  water  to  fall  back  upon. 

Tiie  water  capacitv  of  litter,  which  Wolhiy  investigated,  depends 
on  its  nature  anil,  or  C(nirse\  its  thickness  to  a  certain  degree,  and  is 
quite  considerable,  mucli  greater  tlian  that  of  soils. 

Tlie  water  capacity  of  various  litt<Ts  was  found  to  be  as  follows  inTolomepB 
cent. : 


Depth  of  litter. 


(Jak 
!    l»'avo.s. 


When  2  inches  deop. . 
Wlien  12  inchet»  doep. 


I  I , 


llfwch 
l»."aves. 


3'J.V8  ! 


hi  tor. 

inno 
litUT. 

MO0B. 

Chlpnw- 

OUBMIld 

38.  JW 

I        41.05 

'"  'M.2S' 

19. 82 

■■■  M.«" 

No  soil  cover  was  found  so  variable  in  water  contents  as  moss,  while  litter  wooM 
hold  two  or  throe  times  as  nuicii  wat'.T  as  moss  and  twice  as  much  as  the  soil 

The  variation  of  water  capacity  at  vlitrcrcnt  depths  appears  from  the  foUowing 
figures: 


D(»iAh  of  litt«r. 


Two  iTicb.es . . . 
Four  inches  . . 
Eijrht  irn-lies  . 
Twelve  inches 


Oak        Spruce 
loaves.       leaTes. 


50.77 
53.  M 
M.l>9 
45.-12 


88.08 

40.  re 

41.09 
41.  G6 


Tliat  is  to  say,  the  increase  in  water  capacity  ceases  with  about  8-inch  depth. 

Altogether  an  appreciahle  amount  of  the  precipitation  does  not 
run  off  or  drain  through  the  forest  cover  but  is  retained  by  it;  vet 
while  this  is  appareully  a  loss,  we  shall  see  further  on  that  tliis 
moisture  rctaiu (Hi  in  tin?  upper  strata  fulfills  an  important  oflSce  in 
checking  a  mucli  groat  or  hjss  due  to  evaporation,  and  thus  becomes 
an  element  of  con?(n*vation. 

Evaporafion, — Tlio  Icjss  by  evaporation  after  the  w.ater  has  reached 
the  ground  do])onds  in  tlio  lirst  jnace  ujion  the  amount  of  direct  inso- 
lation of  t]i(.'  s<»i!.  \\\v\  ]-oiice  its  temx)orature,  which  again  influences 
ihe  tomporaturv^  of  t  !io  n  i  r.  The  nature  of  the  soil  cover,  the  relative 
amount  of  moistun'  in  tlio  atmosT^horo,  and  the  circulation  of  the 
air  are  also  fa-'toi's  d«'trriuiniiig  the  rate  of  evaporation.  The  impor- 
tance of  this  «*l(Mn(M\t.  of  (li-si])ation  mavbe  learned  from  the  experi- 
ments (»f  1\\)\,  T.  luissoll,  jr.,  of  tlie  iT.  S.  Signal  Service,  maaein 
1SS8.  We  loam  from  llieso  that  tlio  eva])oration  on  the  Western 
plains  and  plateaus  may,  during  th(j  year,  amount  to  from  50  to  SO 
inclios,  nay,  in  spots,  lOo  inches,  wliile  ilie  rain-fall  (diminishing in 
rovorso  i-atio)  ov«'r  lliis  i\vv\i  is  froin  30  to  12  inches  and  less. 

Tims  in  Dinivor,  whoro  tlio  maximum  annual  precipitation  mftj 
reach  20  inches,  the  evaporation  during  one  year  waA  69  inch* 


iS  off  FOttEOTlrt: 


qfefldencT  of  40  Inches  natni'nlly  must  bs  Bti^Ued  by  waters 

Jhil  from  111"  mountftinB,  whore  the  precipitation  ia  larye  mid  the 
]ii'  "^  ■■:  '  '■    iJii  Pikd's  Peak  alone,  there  may  be  45.0 — 2ti,H  = 

1  ■  ,      ■.  ^iporation  from  an  open  field  be  compare'.!  with 

t  of  a  forest-covered  ground,  it  will,  as  a  matter  of  conrso,  be 
nd  to  be  less  in  the  latter  case,  for  the  shade  not  only  reduces  the 
uence  of  the  sun  upon  the  soil,  but  also  keeps  the  air  under  its 
er  relatively  moister,  therefore  less  capable  of  absorbing  moist- 
from  the  soil  by  evaporation.  In  addition,  the  circulation  of 
air  is  impeded  between  the  trunks,  and  this  influence  upon  avail- 
9  water  supply,  the  wiiid-hreaking  power  of  the  forest,  must  be 
sidered  as  among  tha  most  important  factors  of  water  preserva- 
L  Kspecialiy  is  this  the  case  on  the  Western  plains  and  on  those 
stem  mountain  ranges  bearing  only  a  scattered  tree  growth  and 
are,  therefore,  the  influence  of  shauo  is  but  nominal. 
"he  evaporation  under  the  influence  of  the  wind  is  dependent  not 
y  on  the  temperature  and  dryness  of  the  same,  but  also  on  its  vo- 
ty,  which  being  impeded,  the  rate  of  evaporation  is  rediicod. 
ateresting  experiments  for  the  purpose  of  ascertaiuing  the 
ngea  in  the  rate  of  evaporation  effected  by  the  velocity  of  the 
id  were  made  by  Prof.  £.  Russell,  jr.,  of  the  Signal  Service,  in 
1,  The  result  of  these  experiments  {made  with  Picho's  hygrom- 
.1  whirled  around  on  an  arm  2t?  feet  in  length,  the  results  oi  which 
■e  compared  with  tliose  from  a  tin  dish  containing  40  cubic  cen- 
etors  of  water  exposed  under  shelter)  show,  that  with  the  temper- 
re  of  the  air  at  84  degrees  and  a  relative  humidity  of  50  per  cent,, 
poration  at  6  miles  an  hour  was  2.3  times  greater  than  in  a  calm: 
-Omiles,  3.8;  at  15  miles,  4.9;  at  20  miles,  5.7;  at  25  miles,  0.1,  and 
JO  miles  the  wind  would  evaporate  6.3  times  as  much  water  as  a 
31  atmosphere  of  the  same  temperatui-e  and  humidity, 
fow,  if  it  is  considereil  that  the  average  velocity  of  the  winds  which 
itantly  sweep  the  Western  subarid  and  arid  plains  is  from  10  to 
Biles,  not  rarely  attaining  a  maximum  of  50  and  more  miles,  the 
se  of  the  aridity  is  not  far  to  seek  and  the  function  of  the  tiuiber- 
;  or  even  simple  wind-break  can  be  readily  appreciated. 
Phat  the  possibilities  of  evaporation  from  hot  and  dry  winds 
^  bGj  can  be  learned  from  statements  regarding  the  "  Foehn," 
ich  IS  tho  hot  wind  of  Switzerland,  corresponding  to  the  "  chi- 
k"  of  our  Western  country. 

be  change  in  temperature  from  the  normal,  experienc(?d  under 
influence  of  the  P^hn  has  been  noted  as  from  28°  to  31°  Fahr,, 
-  a  reduction  of  relative  humidity  of  58  per  cent.  A  Foehn  of 
Ive  hours'  duration  has  been  known  to  "  eat  up  "  entirely  a  snow 
BT  of  S4  feet  deej). 

1  Denver  a  chinook  has  been  known  to  induce  a  rise  ia  tcin])ora- 
»of'67°  Fahr.  in  twenty-four  hours  (of  which  30°  in  iixe  minutes) 
tethe  relative  humidity  sank  from  100  to  21  per  cent. 
he  degree  of  forest  influence  upon  rate  of  evaporation  by  break- 
tiie  force  of  winds  is  dependent  upon  the  extent  and  density  of 
forast,  and  especially  on  tho  height  of  the  trees.  For  according 
a  elementary  law  ot  mechanics  the  influence  which  breaks  the 
•  of  the  wind  is  felt  at  a  considerable  eievation  above  the  trees. 
■  ttn  be  practically  demonstrated  by  passing  along  a  timber 
nttkRL  on  the  wind-swept  plains.  Even  athm  stand  of  young 
iBOt  higher  than  five  feet  will  absolutely  oalm  the  ait  within  a 
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considerable  distance  and  height  beyond  the  shelter,  Unforttmately 
no  accurate  experimental  data  concerning  this  influence  are  at  hand. 
According  to  Becquerel,  a  simple  hedge  6  feet  in  height  will  rive 
protection  for  a  distance  of  ?0  feet;  and  according  to  Hardy,  a  belt 
of  trees  every  300  feet  will  defend  vegetation  almost  entirely  against 
the  action  of  the  wind.  Another  authority  finds  for  every  foot  in 
height  one  rod  in  distance  protected. 

This  division  has  lately  begun  a  canvass  to  ascertain  the  actual 
experience  in  regard  to  the  value  of  wind-breaks  on  the  prairies  and 

Slains.     This  canvass  is  not  completed  as  yet,  l)ut  to  show  what  the 
rift  of  this  experience  is,  we  give  an  extract  from  the  letter  of  one 
farmer  in  Illinois: 

My  experience  is,  that  now  in  cold  and  stormy  winters  wheat  protected  by  timber 
belts  yields  full  crops,  while  iields  not  protected  yield  only  one-third  of  a  crop. 
Twenty-five  or  tliirty  years  ago  we  never  nad  any  wheat  killckl  by  winter  frost,  aiw 
every  year  a  full  crop  of  peaches,  which  is  now  very  rare.  At  that  time  we  hsvi 
plenty  of  tunber  around  our  ticlds  and  orcliards,  now  cleared  away. 

It  may  not  bo  necessary  to  state  that  the  damage  done  to  crops bv 
the  cold*  dry  winter  winds  is  mainly  duo  to  rapid  evaporatiou,  and 
that  plants  are  liable  to  suffer  as  much  by  winter  drought  as  by 
summer  drc»Ui<lit. 

This  is  cortain,  that  since  summer  and  winter  drought,  i.  e.,nipiii 
evaporai  ion,  due  to  the  continuous  dry  winds,  is  the  bane  of  the  farmer 
on  the  plains,  rationally  disposed  timber  belts  alone  vnM  do  nuicbto 
increase  availa])le  water  supply  by  reducing  evaporation. 

Various  experiments  comparing  the  rate  of  evaporation  within  and 
without  a  forest  arc  rcconied  in  the  following  table,  which  refers  to 
evaporation  from  a  water  surface  in  tlio  open  field  on  the  one  hand 
and  witliin  the  sliultor  of  the  forest  on  tlio  other.  It  is  shown  that 
under  (ordinary  circumstances  evaporation  may  under  forest  cover 
be  decreased  from  two  to  three  times. 

Evaporation  of  a  water-surface  from  April  to  October ,  expressed  in  centimeten. 


East<>ni  France (2) 

Alsatian  ^loiintixins (3) 

Bavaria (4) 

lirandfulnirj? (.'>) 

Silesian  Mountains (6) 

I^astem  Prussia ^7; 


Without 

Within 

the 

the    • 

Ratio. 

forest. 

forest. 

41.2 

13.2 

312  to  100 

33.5 

ir>.o 

211  to  100 

37.7 

15.8 

239  to  100 

80.9 

1«.3 

245to]00 

26.7 

10.6 

250  to  100 

•-{5.2 

12.0 

210tolU0 

ReferonooR  to  table:  (2)  Station  Belle- fontaine,  (3)  Station  Melkerel,  (4)  Six  Stations,  (5)  StatloB 
Eborswalde,  ^6;  Station  CJarlwberK,  (7)  Stations  Fritzen  and  Kum-ien. 

An  experiment  made  in  Bavaria  in  which  soil  saturated  with  vra^^' 
was  used,  showed  tlie  values  in  centimeters  of  evaporation  for  seven 
months — from  April  to  October — to  be  as  follows: 

Without  the  forest 40.8 

WitMn  the  forost: 

Pine  woods 15. 9 

Deciduous  trees 6. 8 

That  is  to  say,  eva])oration  progressed  six  and  one-half  times  as  f JS* 
in  the  open  field  as  in  the  deciduous  woods  during  the  warm  montbs. 
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ins  of  Prussia  allow  the  following  average  for  evapocm 
louQt  evaporated  in  the  open  fallow  field  being  called  10Qt 


Krapo- 
f»led. 

ReUlnsd 

moretluui 

Ftrcent. 

r. 

90.3 

«  calculation  of  the  amounts  of  precipitation  and  the 
st  by  evaporation  for  sixteen  stations  at  varying  eleva- 
that  with  increasing  altitude  the  surplus  of  water  remain- 
soil  increases,  the  mountainforeatdecreasingevaporation 
Quin  of  9  to  13  per  cent,,  and  leaving  from  87  to  91  per 
letrate  the  soil. 


oration. 

Ot  precIpIU- 

InUiB 

iBIha 

Id  Ilia 
open. 

(omt 

It. 

so 

ti 
X 

486. 8 

is 

Ptret. 

1 

--. 

» 

o-ioo 

ace.  a 

ais,i 

&s 

m 

««:i 

SM.7 

4U.3 

« 

lOO-BOO 

m.* 

Ul.B 

« 

^ 

Stt.S 

asi.o 

ffi^B 

57 

WMOO 

m.i 

44B.8 

U 

s.. 

'■SS! 

490,  S 

90O-7O0 

i»..r 

Tffi.S 

S3 

B 

l:S:! 

iIimIb 

10 

m  for  this  influence  of  the  forest,  as  has  been  stated,  . 
y  to  the  imiiwUiii  jtii-  circulation,  but  also  to  the  tempera- 
jisturo  cou'-litious  of  the  forest  soil  and  forest  air. 
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>pmT  tlie  dUTereoDefl  of  iofl  temper&tiiKfe 
jnotiim  the  lower  tempemtnreB  in  the  to 


From  the  rollowipg  table  apprnT  the  dUTeretuwfl  of  iofl  tempentmefeM 
In  the  forest,  the  minus  dgn  deoiot' —  ''—  ' ' ' •l.  *. 

(igii  the  higher  tempera tureii 


in  the  forest,  the  u 

■  higher  t«n 

oifferettoet  of  temperature  of  the  soU  inside  and  ottttide  of  a  fortri. 


Kehrunry- 
AprU. 

M»y-Julr. 

Sffi 

"jiDimrr.     !      ^'^ 

Sur- 
face. 

C.«n.. 

Sur- 

tfX. 

..... 

te. 

0.«IQ. 

^l- 

£,"■'• 

uiTiriJ'm"™""' 

•  CD 

-lis 

:i! 

-2.8 

3; 

-C8 

i-ii  -!■! 

-ti  j  -i; 

It  npnenra  tha.t  in  winter  it  may  occur  that  the  noil  is  eren  waiiner  in  tbe  locA 
eKptfially  in  roiiions  ivhich.  liltt'  eaKlyrn  PruKsia,  liave  cold  winters  and  where  (lie 
^imnii  i^  covprod  witii  snow  for  Hevcral  montlis. 

"Hhf  inili^iiting  iiilluciK-e  on  tlie  soil  temperature  appctars  still  more  clearlj' >kn 
the  maxiBium  and  minimum  temperatures  for  llie  year  or  thr  range  of  temperatDil 
Is  compared. 


' 

BaiiKtotUiiqxnln 

Without 
thatorat. 

UuMl 

Bsraria 

1: 

It 

ch  Hmnller.  ret  in  peneral  tbeiffl"" 
I'll  ijnTftt urea  nfe  higher  iu  thefow*. 


For  the  air  fenipemtun's  tlie  dilTorend 

mcr  ti'iulHTUturps  are  lower  anil  llii-wi  ....  _..„_. 

ftiid  thi^  iiiiliiencc  lieeuui  ;{n-aU'r  in  tlu-  wann  cliinate  of  Italy  tliii 
clitiiati.-  of  i'rusHia.  In  the  foliowinK  talile  the-  mixinium,  iiiinimuu),  and  innal 
peraturcK  wiihin  foi'c-<r.  Btziiions  are  noted— the  piiiH  .i[(tn  denoting  higher  ths  m 
aifjn  loift-er  t«!(niior,ilureH  than  Ombi>  obsened  in  the  field  ituliona. 
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Q)  Smiioas  rrlucn  and  Kum-len. 

Tlip  RH'nter  Inunidity  of  tlie  atinoBphere  imder  forest  corw,  t,  «,,  in  shafte. 'Jj' 
ali">  to  niluce  I'vaporation.  Tiie  ti'iriin;r:i(ure,  eypceuiily  durinR  the  warm nK""*! 
iK'iiiit  onnwderahly  lower  in  tiie  forest  interior,  the  air  rceeives  less  moiatoiein"" 
juirliirnfjiiiii  tile  »)il  and  lowrr  veyi'Uiriiiii.  Aeiibio  fodt  of  forest  air,  tlien.ctol 
m  tlu!  iiveraKB  less  moirrture  thnn  a  cijlnc  foot  of  air  over  a  cultivated  field  »»" 
otiierwirie  »<aiiie  condilionH. 

\Vliile  thus  tl»e  absolute  amount  of  moisture  in  tlie  foKEt  air  is  really 
relative  liiuiidity  in  greater;  tliat  is,  the  air  of  the  forest  being  of  lower  t 
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anca  of  fe-mperature  of  the  Boil,  and  therefore  also  of  the  air,  ia  depend- 
.pon  tlie  degree  of  Bhnde  exerted  by  the  forest  cover  as  upon  the  nature 
over.  The  inllucnce  of  the  latter  has  been  carefullj  ioveatisated  hy 
I  the  following  tahle  is  noted  tlie  raiiKe  of  teiuneraUire  during  the  daj  of 
covers,  from  which  it  appears  tliat  the  nalied  soil  cools  off  during  the 
more  and  heate  up  much  more  during  the  day  thun  the  various  aoil- 
faich  pine  litter  Bhowa  tbo  next  greatest  range  to  naked  soil. 


SIS   n™,""- 

"C? 

£1 

Horn. 

19.11 1    iB:ifl 

is:  8a 

u.m 

•-■« '     •■•' 

..87 

t.u 

a.  57 

ent  rates  of  ovainiiaiion  from  various  soil-covers  haa  been  carefully  in^ 
ndgiendently  by  Drs,  'Wc.pUny  and  Elx;rmayor.  According  to  Woilny, 
rted  soil  e%-ii])or;it*'<l  more  tfian  twice  or  three  times  as  much  ns  tiiHt 
h  litter,  while  a  mos-i-cover  came  very  near  evaporating  as  much  as  the 
The  amounts  in  grams  which  were  eraiKiruted  from  a  surface  of  400 
meten  during  the  time  from  June  6  to  tjcpteiuber  T  wcro  as  follows: 


.  2,614  ;  Spruce  litter.. 
.  2.011  I  lierch  leaves  . 
.  I,7fl8  '  Oak  leaves... 


953 
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rence  must  lie  accounted  for  by  tho  difTerence  in  physical  structure  of 
LwUch  either  impedes  or  tacililat«i  replacement  if  tho  water  evapo- 
fllarf  attraction.  Tlien-fiiro,  according  to  the  itatureof  tlip  forest  floor, 
ivapontion  varies. 

im^ts  of  Wulliiy  ill  18-Sii  on  the  amounts  of  evaporation  from  soil  cov- 
atw  and  uncoicreJ  ai-e  'il-so  of  interest  here  as  showing  the  numcrii.".il 
a  cover  or  muicliof  dear!  nunerial,  wliich  docs  not,  like  tlie  litter,  jioa- 
iw  foroes.  Th?  cover  in  tlu'Se  experiments  wns  2  inche.i  thick;  for  a 
jOOOaqnate  centimi-V.'rs  the  amounts  eva|Kiratcd  were,  during  tlie  mimtbii 
lAagart,371  and  .l.TuU  gramH,  resyei^tivelyi  that  ia  to  say,  tliu  uoked 
tod  more  then  '."ii  times  as  nuK.-h  uh  tlie  covi-ri'd  soil 
Iba  above  exp<-ri'iii>nts  thi^  cvaporatlun  fmm  the  soil-cover  was  invesii- 
LBiMbii  Forest  l''..\ i-etimcnt  StntionH  iiivc^tigated  the  inHiiciiee  of  inoBH 
mOQ  the  evnporiili,i:i  i'i-:>m  the  soil  unil('rn''iitli.  A  fine  pand  witii  nn 
Mtora  of  iM  l'>'T  o'lil.  wa.s  t-over^.'d  with  vuriuus  niaierials.  and  Ihi' 
e  which  rumainud  in  the  bind  after  an  esposuru  for  four  mouths 
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was  measured.    The  amounts  lost  by  evaporation,  which  allow  an  ^Mitnat^  d 
relative  aiJiouiit  of  protection  of  the  various  covers,  were  as  follows : 

Peroeot. 

Uncovered  sand 54.8 

Sand  covered  with  dry  earth 40.7 

Sand  covered  with  beech  leaves  (vertical  layers) 31. 1 

Sand  covered  with  beech  leaves  (horizontal  layers) 26. 8 

Sand  covered  \\ith  beech  leaves  (kept  moist) • 0 

Sand  covered  with  air-dried  spruce  litter , .  84.4 

Sand  covered  with  air-dried  pine  litter 43.6 

Sand  covered  with  living  grass  sod 85.9 

Sand  covered  with  Living  hypnum  moss 27.8 

Sand  covered  witli  living  sphagnum  moss 6.3 

The  soil  covered  with  moist  beech  leaves  not  only  did  not  lose  any  moistuiebot 
during  the  first  montlis  it  absorl)ed  water  from  the  cover,  which,  however,  wib 
lost  again  later  during  the  warmer  weather.  The  last  three  covers  were  kept  alive 
by  careful  sprinkling  in  small  amounts  for  three  months ;  this  was,  however,  not 
sufficient  to  keep  the  grass  alive  to  the  end  of  the  experiment.  The  low  dooe 
hvpnum  moss  ])reservcd  the  moisture  well  as  long  as  it  was  sprinkled,  but  when 
allowed  to  dry  it  could  do  no  better  than  the  dry  beech  leaves.  The  sphagnnm 
moss,  however,  continued  its  i)rotective  function  even  after  the  sprinkling.  The 
pine  litter  in  an  air-dried  condition  showed  but  little  power  of  protection ;  thu 
would  have  been  more  effective  if,  as  it  occurs  in  nature  always,  it  had  been  tepi 
moist. 

Altogether,  it  will  have  to  be  admitted  that  the  factor  of  dissipation 
represented  in  the  evaporation  from  the  ground  is  considerably 
reduced  by  tlie  forest-cover ;  and  sincD  the  rate  of  evaporation  in 
our  western  Territories  is  probably  the  greatest  element  m  the  dissi- 
pation of  moisture,  the  greatest  attention  to  checkins^  it  will  be  neces- 
sary in  the  husbanding  of  water  supplies.  This  check  to  evapora- 
tion refers  not  only  to  the  preservation  of  the  water  supply  where  it 
falls,  but  also  in  tlio  natural  and  artificial  channels  through  which  it 
may  be  conducted  or  in  tlie  reservoirs  where  it  may  be  stored, 

Ihe  surface  exposed  determines  the  amount  of  evaporation  from 
water-courses  and  reservoirs ;  but  if  the  amount  evaporat-ed  is  related 
to  the  available  volume  of  water,  it  will  appear  that  the  smaller 
and  slower  run  loses  i)ro})()rtionately  more  than  the  larger,  which 
thus  exhibits  the  value  and  protective  character  of  accumulation. 

Take  a  brook  6  feet  in  width  and  only  a  foot  in  depth ;  this  for 
a  length  of  30  feet  would  contain  ISO  cubic  feet  of  water.  If  from 
this  surface  only  one-t(uitli  of  1  inch  evaporates,  the  amount  evapo- 
rated is  equal  to  1.5  cubic  feet  or  yiir  of  tne  entire  supply.  On  the 
other  hand  ono-tonth  of  1  inch  evaporation  from  a  river  60  feet 
broad  and  12  feet  deep  fc>r  a  length  of  30  feet,  containing  therefore 
21, 000  cubic  foot  of  water,  would  bring  the  loss  to  16  cubic  feet  or 
'^nly  iVro-  of  the  available?  su])plios;  the  loss,  in  proportion  to  the 
supply,  l.)(Mn;j:twrlvo  times  greater  in  the  former  case. 

Transpirution. — All  vt-gotation  takes  up  a  certain  amount  of  water, 
I,  part  of  which  is  consumtHl  in  building  up  its  body,  and  a  still larg^^ 
;ai't  roturiiod  to  tlio  atniosplua-e  by  transi)iration  during  theproc^ 
'^'  ;i:r()wtli. 

'.'lio  (uiantity  of  wa^or  so  usod  is  as  variable  as  the  amountof  pr^ 
•i|)i1ali<)]i  and  in  faot  witliin  certain  limits  depends  largely  uj^^^^ 
^  'I'lial  istn  :-ay,  ;i  ]»l;iiii  will  1raiis})ire  in  proportion  totheamoun| 
•  i'  wator  Nsiiicli  is  ai  i's  ^lisposal.  Ti'anspiration  is  also  dependent 
^n  tho  st.-i^T"  of  (l('vcl«»i)iii;'ut  ».)f  the  [)laiit,  on  the  nature  of  itsleayes 
..1(1  anioinit  of  i'.s  fi^liaj;'.'.  oa  tcin])<Tature,  humidity,  and  circulation 
»f  tlio  air,  nil  iiJ'Misiiy  of  llic  suniight.  and  on  temperature  and 
Mruoturu  of  tlio  soil  and  ou  other  nirloorological  conditions.  E^i^ 
oi(]  dew  rodiico  transpiration,  wind  increases  it. 

nif.  i»r   ra^i^;}  '   i^ioTj  iti^e^'^^s  considerably  upon  tho  thick' 
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.eavee,  therefore  the  surface  of  the  foliage  is  not  a  reliable 
it  it  iboTild  be  compared  with  the  weight. 
nany  factors  to  vary  them  the  values  which  may  be  given 
mnt  of  transpiration  of  the  varioue  kinds  of  treea  can 
woximations  of  its  range  within  wide  limits.  All  the 
•li  have  been  publislicd,  based  upon  calculations  or  ei- 
n  the  laboratory,  are  useless  for  practical  purpoBBS,  Es- 
iiiose  figures  which  represent  the  i-equirement  of  the  plant 
2  the  amount  of  precipitations,  exhibit  on  simple  reflec- 
bbsurdity. 

nirement  per  acre  is  considered,  the  density  of  the  growth 
Qst  also  be  taken  into  account, 

careful  and  comprehensive  investigations  into  the  water 
ts  of  forest  trees  were  made  by  the  Austrian  forest  experi- 
ns  in  1878  (F.  B.  Hoehnel),  and  full  tables  of  the  results 
Q  be  found  in  the  records  of  those  stations. 
ge  of  ihe  many  figures  there  presented  would  make  the 
franspiration  per  100  grama  of  dry  weight  of  leaves  in 
'78  to  4,990  grams  of  water,  in  deciduous-leaved  trees 
,653  grams  of  water.  That  is  to  say,  the  deciduous  trees 
about  ten  times  as  much  as  the  conifers,  and  compar- 
■  extremes  of  transpiration,  the  deciduous  tree  with  the 
)  of  transpiration  utilized  twenty-three  times  more  water 
liferous  tree  with  the  lowest  rate.  Ash,  birch,  and  linden 
.  to  be  the  most  vigorous  transpirers,  oaks  and  maples 
much  less.  Curiously  enough,  while  in  the  conifers 
ied  the  transpiration  considerably,  in  the  deciduous  trees 
ipposite  effect. 

le  period  of  vegetation  the  following  varieties  transpired 
Iry  weight  of  loaves 

id  Linden 600-700 

500-SOO 

450-600 

400-450 

200-800 

md  Scotch  Pine 50-70 

30-40 

ine 8(M0 

season,  which  was  more  favorable  to  transpiration,  the 

relarger;  the  deciduous  trees  transpiring  from  500  to  1,000, 
OS  from  75  to  200  pounds,  or  in  the  proportion  of  one  to  six. 
wing  acturtl  amounts  transpired  pc^r  100  grams  of  dry 
ig  flie  third  season  (If^SO),  wul  show  the  relative  position 
VB  species  (Euroiioiui): 


](ll.M.-iO 

!H,:-i>u 

70,:l.'4) 
Gl.lSO 

Scotch  Pine 

12.105 
e.880 

Ltai;i::::::::::: 

Lurch 

AvcraKO  doci<t«oua  trees. 
Average  conif  era 

185,600 
68,990 

SphKJO 

^21 
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The  variability  of  transpiration  from  day  to  d^y  ia  of  widenqga; 
a  birch  standing  in  tho  open  and  found  to  have  200,000  leaves  ww 
calculated  to  liavo  transpired  on  hot  summer  days  700  to  900  pouBds, 
wliih*  on  other  days  its  exlialations  wore  probaoly  not  more  than  18 
to  \H)  ponncis. 

A  hf ty  to  sixty  yoar  old  beoch  was  fonnd  to  liavo  35,000  leaveii 
with  a  (ivy  woi^^ht  of  O.SC  pounds;  a  transpiration  at  the  rat«of  400 
})ouncis  i»<:t  ][M)uud  ilurin^;  tho  period  of  vepfotatiou  would  make  the 
total  transpiration  '\y\)i\  pounds  per  tree  (about  3i2  pounds  d*ily)i 
and  since  ooo  siu-h  trees  may  stand  on  1  acre,  tho  transpiration  p^ 
acre  would  amount  to  l,072»Oo()  i>oun(ls,  while  tho  precipitationdur- 
ing  th(^  same  ])t^riod  would  bo  *-?,700,(XK>  }.x)nndfl. 

The  transpiration  of  a  thirty-live-year-old  beoch  with  tliinner 
leaves,  of  whicli  there  weiH>  3,000,  witli  a  dry  weight  of  0,79  pounds, 
would  undiu'  the  same  conditions  transpire  470  pounds  per  1  i)oundof 
foliage,  or  37^5  pounds  pc*r  tree  (about  2i  jKniuaa  per  day  from  Jud# 
to  November);  and  since  about  1,G00  such  njight  bo  found  on  an 
acre,  the  total  transpiration  might  amoimt  to  59(3,800  pounds  per  acre, 
or  considera))ly  less  than  the  amount  of  rain-fall. 

Calculate<l  for  summer  months  duriuff  June,  July,  and  Augost 
alone,  tho  requirement  of  tho  two  beech  growths  was  ^,000  Bid 
5,000  pounds  per  day  an  acre  resi)Cctivoly.  Conifers,  as  ww  stated, 
transpire  onC'Sixth  to  one-tenth  of  the  amount  which  is  needed  by 
deciduous  trees.* 

I  rex^eat  again  that  those  figures  can  only  be  very  rough  approxi- 
mations denoting  maxima  of  transpiration,  and  that  the  amounts 
transi)ired  i>er  acre  de]>end  hirgely  on  the  amounts  furnished  by 
precipitation.  Therefore  our  forest  areas  within  the  arid  region  (n 
tlie  country  probably  transpire  a  minimum  of  water,  their  scattered 
growth  and  their  coniferous  composition,  with  the  scanty  rain-fall| 
reducing  the  amounts  to  lowest  limits. 

Taking  a  rain-fail  of  20  incln.^s,  which  represents  say  4,500,000 
pounds  of  water  per  acre,  a  coniferous  forest,  assumed  to  transpire 
one-sixth  of  the  amount  found  for  tho  older  beech-forest  undermost 
favorable  oouditions  of  precipitation,  would  require  hardly  more  than 


agani  to  the  atmosph 
where  it  has  fallen — tlius  re-enriching  the  atmospherio  moisture^i' 
may  be  considered  iis  part  of  the  circulating  water  capitxil  wbicb 

*Tlio  aiiKuiiits  lraTisi>iretl  by  H.'4ricultiiral  rropH  and  other  low  vegt^tation.  ^**^ 
etc.,  havr  lxfn  f«iun'l  u>  ].io  (V)n=i<lt'raJ>lv  larger,  as  wiU  1h'.  Boen  from  tho  reaxltsw 
the  latest  iiiv*' .ti;ciiio?i>i  l)y  Wollnv.  nlilc!!  I  liave calculated  jwr  acre  to  maketbem 
coniparalilo  wii^i  IIk-  forc.^^oiii;.';  rrsuits: 


A|:rrl''wltr.r.il  «.T«»rffl. 


\Virit«*r  rye 

Harl-v 

I'vcis : 

Hi  il  ci.iVt'r  Hii'st  *■•a.^l■lli  . . . 

Sii!:i.:ifr  ryo 

Oats 

INmiK^ 

Kud  clover  (si;c«iiiil  stT^soin, 


Time  of  TOgetatlon. 


Apr.  80-Aug.    8,!ST9 

, .  ...do 

do 

Apr.  atUOct.  1.1879 
Apr.  eO-Augf.  11,1880 
Apr.  aVSept.  14,1«« 
Apr.  i.SV«ept.  10.  IM) 

Apr.  ao-oct.    i,iajo 


Water  coo- 

•.HI* 


in  Mijuwrvlng  molM- 

wj       Bonsidered  A  certain  amount  of  moisture  which 

re    nea  and  storea  up  in  the  body  of  the  plant,  partly  as  a  uea^s- 

f  f     nanent  constituent,  partly  as  a  temporary  constituoiit, 

ff  evaporated  when  the  plant  dies  or  the  wood  is  seasoned.    Tlio 

ts  thus  retained  vary  considerably  according  to  age,  capacity 

«r  iranspiration,  site,  soil,  climate,  densitv,  slow  or  rapid  growtli, 

»,  seasons,  and  even  the  time  of  tne  day.      It  is  therefore 

81  impossible  to  give  anything  but  very  rough  approximations, 

(cially  as  also  the  different  parts  of  the  tree  vary  considerably  in 

16  amounts  of  water  present. 

The  water  which  enters  into  chemical  compoeition  of  the  wood  substance  repre- 

ote  round  50  per  cent,  of  the  weight  of  dry  substance. 

The  water  hygroscopically  retained  in  the  living  tree  varies  within  the  wide  range 

♦»«m  18.6  to  51.8  per  cent  in  the  wood,  while  the  leaves  contain  as  much  as  54 

and  some  even  over  70  per  cent,  while  living ;  when  dry,  still  10  to  13  per 

The  wood  of  deciduous  nard  woods,  like  oak,  ash,  elm,  birch,  beech,  contain 

iuB average  86  to  45  per  cent. ;  soft  deciduous  trees  45  to  55  per  cent.,  and  the 

ni       52  to  65  per  cent.    White  pine  when  voung  may  show  as  high  as  77  jier 
vi  its  weight  as  water,  while  larch,  of  all  conifers,  has  the  smallest  water 
itv,  namely,  45  to  55  per  cent.,  ranking  with  the  deciduous  soft  woods. 
I  ny^oscopic  water  is  reduced  by  seasoning  to  10  or  12  x)er  cent. ;  this  amount 

■tig  retamcd  even  in  well  seasoned  woods. 

Given  the  entire  mass  of  wood  and  foliage  on  an  acre  of  forest,  an 
^roximative  calculation  of  the  total  quantity  of  water  contained 

I  the  trees  will  show  that  56  to  60  per  cent,  of  the  weight  of  the  f  (n'cst 
be  attributed  to  water,  while  only  44  to  40  per  cent,  is  repro- 
l  by  dry  substance.    In  agricultural  crops  it  is  known  that  the 

noimts  of  water  are  still  larger,  reaching  sometimes  95  per  cent,  of 

whole  weight.    The  production  of  dry  substance  in  a  well-kept 

timber  forest  may  amount  annually  to  from  2,500  to  3,000 

iranas  per  acre,  leaving,  then,  for  the  nygroscopic  water  3,750 

ounds,  and  the  chemically  fized  water,  say,  1,250  pounds;  so  that 

ff  this  factor  of  dissipation  5,000  pounds  in  round  numbers  as  a 

«aimum  will  suflGlce. 

ELEMENTS  OP  CONSERVATION. 

^*i  discussing  the  elements  of  dissipation  as  to  the  degree  of  their 

ct  under  forest-cover  compared  with  the  same  elements  at  work 

'  tiio  open  field,  we  have  seen  that  the  shade,  the  low  temperature, 

^lative  humidity,  the  absence  of  violent  air-currents,  the  water 

ty  of  the  forest  floor,  are  all  acting  as  factors  of  conservation. 

I  nave  seen  that  the  (quantity  of  water  lost  by  evaporation — the 

t  fruitful  source  of  dissipation — may  be  more  than  six  times  as 

in  the  open  as  in  the  lorest.    There  is  only  one  other  element 

am      "vation  affecting  water  supplies  which  requires  special  men- 

ihis  is  the  retardation  in  the  melting  of  the  snow  which  is 

O  forest-cover.     According  to  Dr.  Buehler,  of  Zurich,  this  re- 

om  in  Switzerland  amounts  to  from  five  to  eight  days  in  gen- 

u      may,  according  to  weather  conditions,  be  several  weeks, 

civing  a  longer  period  for  distribution.     The  evergreen  conif- 

forest  in  this  respect  naturally  does  better  service  than  the 

308  one. 

sonBervative  effect  of  the  forest-cover  is  especially  of  value  on 
om  mountain  ranges  which  are  liable  to  be  swept  by  the 
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cliinook^  dissipating  as  if  by  magic  the  snow-cover  over  whiohit 
sweeps. 

The  proposition,  tlien,  to  remove  the  forest-cover  in  order  to  allow 
the  drifting  and  compacting  of  the  snow,  from  which  possibly  to  b^ 
cure  a  longer  period  of  distribution  even  if  there  were  no  other  objec- 
tion, must  be  considered  a  hazardous  and  ill-advised  expedient. 

The  influence  of  the  forest  upon  the  condition  and  drifting  of  the 
snow  is  graphically  related  by  MiddendorflE  in  his  description  of  Si- 
beria, speaking  ot  the  Buran  or  snow-storm  characteristic  of  the 
treeless  plains  of  tundras. 

As  far  as  the  forest  reaches  and  impedes  the  action  of  the  windsTthe  snowIieB 
everywhere  evenly  and  loosely,  so  that  in  the  beginning  of  winter  one  can  travd 
only  on  snow-shoes.  As  soon  as  the  tundra  is  reached  there  is  no  need  of  bdow- 
shoes.  The  snow  lies  either  like  a  thin  carpet,  or  drifted  together  in  incredible 
masses,  so  compacted  as  to  bear  man  and  beast,  etc 

The  popular  notion  which  ascribes  to  the  moss-cover  or  spongy 
character  of  the  forest  floor  a  conservative  function  beyond  that  A 
retarding  evaporation  and  infiltration  seems  to  be  entirely  erroneous 
and  needs  revision.  The  idea  that  the  moisture  of  the  soil  and  the 
flow  of  springs  is  increased  by  water  from  the  spongy  cover  is  al- 
together m  contradiction  to  physical  laws,  and  can  be  diown  experi- 
mentally to  be  a  mistaken  one. 

Water  filters  through  the  cover  by  the  law  of  gravitation  until 
the  spongy  mass  has  become  fully  saturated.  With  an  addition  of 
water  it  will  filter  through  to  the  soil,  as  long  as  the  supply  continneB 
and  the  soil  is  not  so  saturated  that  it  can  not  readily  absorb  any 
more  water.  At  last,  the  supply  continuing,  the  cover  will  refuse 
to  convey  it  and  will  shed  it  superficially,  leaving  opportunity  to 
reach  the  soil  only  where  the  moss-cover  is  interrupted.  When  the 
water  supply  ceases,  evaporation  begins  above,  and  by  capillary  at- 
traction the  cover  supplies  its  loss  of  water  on  the  surface  from  the 
soil  below. 

To  ffive  water  to  the  strata  below,  it  would  be  necessary  that  these 
should  have  become  dry,  or  at  least  drier  than  the  moss-cover  before 
the  latter  had  lost  its  water.  This  may  occur  and  depends  naturally 
upon  the  structure  and  nature  of  the  soil.  If  the  soil  is  strongly 
fissured,  thus  rapidly  draining  the  upper  strata,  then,  if  the  moss- 
cover  is  still  saturated  and  an  additional  pressure  is  exerted  by  water 
standing  or  falling  on  it,  a  further  supply  of  water  may  be  given  up 
to  the  soil ;  if,  however,  the  moss  is  only  just  saturated  ana  no  fur- 
ther access  of  water  takes  place  from  above,  then  there  is  no  physj: 
cal  law  by  which  a  surrender  of  this  saturation  water  to  the  soil 
could  take  place  as  long  as  the  underlying  soil  is  of  a  gravelly  ^ 
non-absorbing  nature.  If  its  nature  is  lilce  clay,  marl,  fine  sand, 
japable  of  attracting  water,  then  the  further  process  of  water  ab- 
sorption depends  upon  the  difiierence  between  the  water  capacity  of 
■>ie  cover  and  that  of  the  soil. 

"n  a  sand  soil  in  which  the  upper  strat-a  lose  their  water  rapidly  *^ 

le  lower,  the  moss-cover,  which  holds  wat^r  more  tenaciously,  c^' 
30  made  to  give  up  water  to  the  soil  as  long  as  the  capacity  for  ab- 
sorption by  the  sand  is  greater  than  the  capacity  for  retention  by  tho 
jaoss. 

1  loam  or  clay  soil  takes  up  water  very  slowly,  but  takes  up  • 
•^reat  deal  before  it  is  saturated,  and  the  process  of  filtration  goeeon 
T(^vy  fllo'^ly;  if    t^^'^T'ofore,  a  plentiful  rain  falls,  t^ere  is  toP 
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fcfm  moss-cover  a  shallow,  nearly  eattirated  layer  of  Boii, 
■ail  impermeable  stratum.  This  layer  is  protected  by  tbo 
kt  rapiti  surl'aro  drying,  and  yiiK^ti  it  gives  up  its  water  only 
ly  t(j  tfie  lowcT  ijtvatix,  it  remaiiis  mLtist  so  long  as  the  mOHS-cover 
4  dry.  Afl  booh  as  by  evaporation  the  cover  has  lost  its  water, 
ii  it  does  rather  rapidly,  the  soil  must  give  up  some  of  its  moist- 
ay  capillary  attraction  to  supply  the  deficiency  in  the  cover,  A 
iency  of  moisture  occurring  m  such  soil  earlier  than  in  the  cover 
be  presumed  only  when  the  water  is  utilized  by  the  roots  and 
ipired;  but  as  such  transpiration  water  is  dissipated  and  does 
increase  the  run-off,  the  process  can  not  be  considered  a  cou- 
itive  one. 

leae  are  the  extreme  cases  between  which  in  nature  many  inter- 
tary  conditions  occur.  The  litter  cover  does  not  act  analogously 
le  moss-cover  or  to  a  sponge.  A  difference  must  here  be  noted 
■een  the  newly  fallen  loose  litter  of  the  previous  year  and  the 
ily  packed  and  felted  litter  accumulations  of  former  years.  The 
ler  allows  a  rapid  filtration;  the  latter,  according  to  Riegler's 
riments,  is  nearly  impermeable,  and  the  water  practically  can 
:  the  soil  only  where  the  litter  is  interrupted.  The  compacted 
:  serves  admirably  to  retard  evaporation.  In  reality  there  rarely 
a  an  uninterrupted  cover  of  euch  litter  or  a  cover  of  one  uniform 
tej  open  spaces,  moBs-covers,  varying  thicknesses  of  litter- 
r  mterchange,  and  accordingly  the  water  penetrates  readily, 
e  the  cover  performs  its  duty  as  a  conserving  agent  against 
wation. 

is,  then,  the  protection  against  evaporation  alone,  due  to  greater 
ive  humidity  of  the  forest  air^  to  the  shade,  to  the  breaking  of 
rinds,  and  to  the  protective  soil  cover,  which  makes  the  forest 
uervalor  of  moidure  everywhere,  even  where  it  does  not  by  its 
liar  location  increase  the  amount  of  precipitation, 
rings,  then,  may  be  influenced  in  the  amount  of  their  discharge 

removal  of  the  forest;  not  because  the  forest  supplies  them  di- 
j  with  more  water,  but  because  by  its  removal  the  rate  of 
oration  \a  increased. 

A  total  conservative  action  of  the  forest  with  reference  to  avail- 
water  supplies,  aside  from  an  increase  of  precipitation,  is  ei- 
ed  by  the  difference  between  the  elements  of  dissipation  and 
J  of  conservation;  the  former  comprised  in  the  loss  of  the  water 
etention  or  interception,  evaporation,  and  transpiration,  the 
r  in  the  protection  against  evaporation.  This  balance  is  knowu 
I  in  favor  of  the  forest  cover  in  some  localities  and  under  certain 
1  conditions ;  but  it  will  have  become  apparent  that  a  general 
tnent  or  quantitative  expression  of  the  amount  of  benefit  would 
•U  nigh  impossible. 

akr  supplies  remainitig  available. — As  will  have  appeared  from 
inwoing  statement  it  is  almost  impossible  to  calculate  the  differ- 

Mcnreen  the  precipitation  on  one  hand  and  evaporation  and 
Qiration  on  the  other.  Yet  in  an  ingenious  manner  a  calculation 
Mof  the  Prussian  mountain  districts  is  proposed  by  Dr.  Weber 
QowB:  Using  the  figures  which  are  exhibitea  in  the  table  on  page 
ie  argfaes  that  the  amount  of  water  left  over  and  above  the 
mt  evaporated  in  the  open  at  low  altitudes,  deducted  from  the 
Olt  left  over  and  above  evaporation  in  the  forests  of  high  alti- 
I^Kill  HOffice  to  cover  the  amount  of  transpiration  ;  thus,  in  the 
tl  fonet  at  the  station  of  Sonnenberg,  the  surplus  of  precipita- 
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tion  ahovo  tlio  water  needed  for  evaporation  had  been  1,093.8  mflli- 
nieters:  (ludiictiiig  fromthisthe  quantity  which  was  found  remaining 
in  tlio  open  at  Seh(.>u,  and  which  would  suffice  for  puri^osesof  trans- 
l)irationau(l  plant  growtli,  a  balance  for  drainage  of  771.3  millimetoH 
results;  for  the  beech  forests  at  Melkerei  and  Hadersleben,  thoralcu- 
lation  gavea  balance  of  1,176.8 — 405.8  =  C81  millimeters  for  drainaffo. 
On  vhe  avc^rago,  tliereforo,  700  millimeters  of  the  precipitation  in  the 
nioimtaiji  forest  in  this  locality  are  saved  for  the  "run-off,"  that  is, 
100,000  cubic  feet  of  water  per  acre. 

To  get  a  conception  of  what  these  100,000  cubic  feet  mean  in  the 
river  llow,  it  may  be  stated  that  with  average  water  level  the  Rhine 
above  Manuiieim  lias  a  flow  of  47,700  cubic  feet  per  second,  an  amoiuit 
which  would  bo  yielded  by  40,000  acres  of  mountain  forest,  pnnnded 
all  water  is  drained  into  the  river ;  and  to  keep  the  river  continually 
flowing  at  this  rate  would  require,  on  the  basis  of  these  figures  ohtaineu 
exiierimentally,  a  forest  area  of  23,472  square  miles,  a  calculation 
which  by  no  means  leads  to  absurd  results  for  practical  probahiiity, 
since  the  drainage  area  of  that  part  of  the  river  is  in  reahty  about 
30,000  square  miles,  largely  in  forest. 

ELEMENTS  OP  DIBTRIBUTIOIf. 

The  distribution  or  **  run-off  "  of  the  available  water  supply  is  al- 
most as  important  and  often  a  more  important  factor  in  the  economy 
of  the  water  than  the  quantity  of  available  supply  itself,  and  tlic 
manner  in  which  this  takes  place  influences  considerably  the  nlti- 
mate  availability  of  the  supply  for  human  use. 

This  distribution  of  water  proceeds  under  the  action  of  two  natural 
forces,  gravity  and  capillarity. 

These  two  f  oi'ccs  are  acting  in  opposition  to  each  other,  a  fact  which 
is  often  ov(;rlooked.  Under  the  action  of  gravity  the  water  swksa 
lower  I'.'vel;  the  acticm  of  capillarity  tends  to  elevate  the  water.  The 
movement  of  the  water  in  the  soil  is  therefore  a  resultant  of  tho?etvo 
forees,  and  since  gravity  remains  constant  but  caxnllarity  is  varialh' 
accordi]]!^  to  tlu^.  structure  of  the  soil,  the  lattcjr  force  ami  the  oondi- 
tions  ni)<)U  which  i(s  action  depends  are  the  most  important  factors  in 
deterniiiiing  tlu^  nature  of  the  distribution  or  run-off  of  the  water. 

Aftc^r  precipitation  has  reached  the  gi'ound  its  i-un-off  is  ijifli^' 
(jnced  by  surface  conditions  of  the  soil-cover,  by  the  structure  and 
stratiliciition  of  the  soil  itself,  its  water  capacity,  its  iiermealnlity 
and  other  physical  conditions;  further,  its  slope  and  also  its  liability 
to  dit?iiite!.aationand  to  form  detritus  under  the  erosive  action  of  th? 
water;  further,  U])on  the  to])Ographv  of  the  ground  and  sunivio- 
riK/nts  MS  modify  soil-cover,  soil  conditions  and  topography. 

There  are  two  methods  of  distribution  or  run-olf,  namely,  th<J 
superficial  oi*  sui'face  run-off,  and  the  underground  run-off  resultiiigi^ 
springs  wliit-h  eventually  change  into  open  runs,  brooks,  and  rivi'rs. 

To  iiu(h'rstan<l  any  iiiiluence  upon  the  run  of  water  in  springs  lunj 
)rooks  a  bi-ief  consideration  of  the  nature  and  essential  teaturusoi 
springs  and  open  runs  is  necessary. 

Sjmtigs. — A  ej>ring  is  tliat  place  where  the  water  which  has  penetrated  tlie  soj^ 
■e-aj»[x\irs  (?()II(vtt«l  en  tlie  surface.  Springs  are  in  most  cases  the  beginnini?' "^ 
>ro()ks  Mid  rivors.  According;  to  the  manner  in  which  the  p(^rcolated  water  reacW? 
hr  surface.  .sji»rijij^-^  rnjjv  bt*  cljissed  as  slnndin^  and  runnin;:^  i^prings. 

Tlie  st:i7iiiiiij;  or  j^roiii id- water  sjirin^K  are  such  as  collect  wate?r  in  s<wm' dfpnj> 
•ion  ff  \\w  soil  u\u\  ovcrllow  only  as  lon^  as  tlic!  water  reaohefi  tlie  lower  levol*'*  w|^ 
mtU'l.  Their  fonimlion  is  easily  unch'i-stoorl  from  the  accompanj'inj;:  figure (!)•  ^ 
*^iieh  ( 1 )  rrjvn  ijents  a  liill-side  of  massive  nxk,  continuing  under  Uic  overlying  stwj 
.t.  n     Tiw-  i:»t*'.r  con^ii«t  of  iiupermcable  strata  (2,  2)  (clay,  loam,  marl);'»bov*t'* 
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ra,  when  amving  at  the  inipenetraWe  strata  near  b,  will  bo  diyertcd  into  the 
*el  bed  and  Epiead  lu  tliia  beinjf  pTe><'nt«d  br  the  underljini;  impermeable 
itsfrocQ  sinking  Whm sulHclent  wator  isBupphed  tlie  water  le\el  nico  until  it 
eUB  at  X  and  if  tht  i  e  ir  an  nutlet  (ivi  r  tlie  nnv  of  the  bow  1  and  sufiicicnt  slope 
Uw  ground  the  spring  betpns  to  flow,  (arming,  it  maj  be.  tlie  beginning  of  a 
ok.  Such  a  Btanalng  or  (trounil- water  spring  ceases  to  run  if  preciintiition  cpaso 
alength  of  time  Buffiuient  to  reduce  the  water  level  below  the  outlft.  .Similar 
ditions  can  occur  alongBide  of  rivera  when  tiie  semiKO  of  the  river  eupplies  tlio 
ertoaEpHngbciowtl)i>  river  level,  and  the  level  of  ilieee  seepage  waters  rises  and 
V  <rf  oonne,  with  the  riae  and  fall  of  tho  rivor  lovel. 

f  numinK  sprinRs,  there  may  be  distinguished,  according  to  the  manner  of  their 
lUtioD,  three  kinds— eoil  or  surface  springs,  fissure  sprini^,  and  cavern  springs. 
mrface  spring  origiimtea  when  a  more  or  less  impermeable  soil  fornirt  part  of 
in  iKttr  the  upper  soil  stratum,  allowing  the  wati'f  to  enter  only  imperfw^ly 
to  an  iDconsiderable  depth,  and,  jirLSsing  through  the  looner  parts  of  the  soil,  to 
W  and  come  to  the  surface  at  Romo  Jioiiit  where  the  top  soil  is  absent.  Tliew 
Im-^l  springs  naturally  vary  quite  sensibly,  according  to  the  phTsltiil  conUI- 
lottbe  surface,  and  are  dejiendent  dirtvtly  on  the  procipitation  :  tlry  uji  easily 
'>  dma  not  rain  or  if  the  soil  is  exiHUKKl  to  innolatlon  and  is  depriveil  of  sliaile; 
'  m  Warm  In  summer  and  freeze  out  in  winter.  Tltoy  are  usually  found  in 
Ifttas  where  the  rock  conAJste  of  easily  diBlnt<<Krnted  cbij  sinten  and  sandstones, 
)Bd  with  a  shallow  layer  of  decompiif-ed  rock,  or  in  the  neigh borluMd  of  loiuii 
I   An  addition  of  broken  rock  aiuf  stones  to  the  soil  facilitates  tlie  penetrotioii 

I,  and 

1*  iMiTe  deeply  penetrated  the  soil  and  rock  through  tlie  flsfiurea,  r 
WObwlesB  cleavage  strata  of  the  upix-r  rock  fun  nations,  anil  ulti 
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alotig  Ite  upper  plane  until  the  formation  somewhere  comes  to  the 

witii  it  tlie  collected  water  of  the  spring.    These  conditions  are  illustrnteit 
ring  cut  (fig.  U),  in  which  bcdef  represents  tJie  upper  fissured 
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.  J,  to  Frcsheta,  aad  to  a  great  waste  of  available  water  suppliaa 
e  rapiility  with  whicli  they  are  collected  and  carried  off, 

torcofrses  which  rely  on  this  source  of  supply  must  nat~ 
r  from  those  su]jpUed  by  sjjrings  in  the  uncertain  cliange 

iate  of  their  water  conditions. 

Wween  ttiese  two  main  tTOes  of  "run-off"  there  are  intermediarj 
flB,  which  supply  themselves  by  both  methods  in  varying  decree ; 
Team  may  begin  as  a  torrent  and  later  in  its  course  find  additional 
plies  from  springs,  or  the  reverse  may  take  place — being  origi- 
ed  by  a  epring  it  may  have  no  other  additions  except  from  tne 
erficial  run-off.  It  is  evident  that  the  conditions  for  a  superficial 
,-ofE  are  to  be  found,  first,  in  the  amount  and  nature  of  procipita- 
1,  and  next  in  the  soil  and  surface  conditions. 
L  violent  rain-storm  will  naturally  furnish  more  superficial  run- 
than  when,  the  rain  falling  slowly,  time  is  given  for  the  soil  to 
orb  it ;  a  snow-cover  fallen  on  frozen  ground  is  apt  when  melt- 
to  shea  ita  water  over  the  frozen  surface  without  penetrating  the 

fature  of  soil  and  soil-covei  and  topography  determine,  with  equal 
rants  of  water  to  dispose  of,  what  the  nature  of  the  run-off  will 
An  impermeable  soil  takes  up  sufficient  water  to  make  it  plastic 
.  then  sheds  all  additional  water  superficially ;  a  permeable  soil 
tinnes  to  take  up  water  and  conducts  it  into  the  depth.  This  dif- 
mce  of  behavior  must  influence  and  determine  largely  the  condi- 
18  of  any  river-bed;  for  if  it  run  for  some  distance  through 
lermeable  soil,  even  insignificant  rain-falls  will  rapidly  collect  and 
11  the  river,  while  the  permeable  soil  would  have  taken  up  and 

I  all  or  parts  of  the  precipitation  and  would  only  gradually  have 
en  it  up. 

ince  the  amount  of  superficial  run-off  is  in  inverse  ratio  to 
amoont  drained  off  by  springs,  it  follows  that,  where  superficial 
iuaee  is  the  rule,  the  supply  to  springs  is  scanty,  and  vice  versa. 
he  lopography  determines  the  rapidity  of  run-off  and  of  coUec- 
I.    The  more  diversified  the  country — cut  into  dells,  coves,  rills, 

furrows,  steeper  and  less  steep  slopes — in  the  greater  number  of 
s  of  unequal  lengtli  is  the  wat^Jr  collected,  while  the  less  diver- 
id  the  contour  the  more  water  must  be  carried  off  in  each  run. 

where  the  diver-sity  of  configuration  is  accompanied  by  steep 
■68  the  run-off  may  be  so  rapid  that  the  valley  river  is  filled  more 
idlythan  the  river  of  the  open  plains  country  with  even  slopes  of 
loiate  inclination. 

\ms  in  some  of  the  river  valleys  of  West  Virginia  the  water- 
Isarescooped  out  into  such  an  array  of  coves,  gashes,  and  water- 
raw  and  minor  water-sheds,  and  so  steep  and  rapid  in  descent 
I,  in  spite  of  the  forest  cover,  a  rain-fall  of  a  few  days  will  induce 
pid  nse  of  the  rivers,  while  the  same  amount  of  rain  will  hardly 
the  ground  in  a  prairie  country  like  Iowa. 

■  r^«rds  soil  and  surface  conditions  it  is  obvious  that  the  less 
Uaible  the  soil  or  soil-cover  the  less  the  absorptive  capacity  of 
Mme,  and  the  fewer  mechanical  obstructions  are  met  me  more 
(rimu  off  superficially, 

II  additional  factor  in  dcterminiug  the  nature  of  superficial  runs 
Bamonnt  of  rock  material  and  soil  which  they  carry.  Since  this 
WIS  is  deposited  wherever  the  velocity  of  the  water  sinkg  below 
tjooeniiary  to  carry  it,  forming  sand-banks  and  rubbish-heaps 
l^obrtraot  and  change  the  direction  of  the  run,  it  plays  quite 
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ftn  important  part  in  shaping  the  bed  of  tlio  rivef,  bcsideB  infl 

iug  tlio  whtilc*  sy.stvni  of  depoudont  brooks  and  rivers.  And  ii 
tho  nature  and  shape  of  the  detritus — whether  fine  sand  or  ( 
smaller  or  hxi>::*a'  ruck  masses,  stones,  roundish,  stiuare,or  flat— 
muoh  difference ;  and  this  in  turn  depends  upon  many  condi 
geological  and  climatical. 

According  to  the  nature  of  the  rock  from  wliich  it  is  dorivei 
detritus  ap^)ears  in  different  8haj)es,  which  again  changes  in 
during  its  turthor  tran8j)ortalion  by  the  waters  in  different^ 
and  therefore  exerts  a  varying  influence  upon  the  run.  Thi 
detritus,  wh  ich  appears  in  largo  plates  or  shales,  is  carried  moro  ( 
than  the  s(iuare  or  round  rocks  ;  the  former,  oven  wlien  depo 
hinders  the  ilow  of  water  betv/een  the  plates  out  little,  and  thei 
gives  less  cause  for  stow-water  than  the  heavy  square  rocks,  y 
resist  the  transportation  and  obstruct  the  flow  more  effectually 

Sand  and  gravel  detritus  is  easily  carried,  easily  accumulateo 
again  with  a  new  flood  easily  removed;  it  oft'eni^  therefore, 
resistance  to  the  flow  of  water,  but  becomes  objectionable  in  i 
the  lower  channels  of  rivers,  etc. 

Clay  detritus,  although  easily  carried,  is  apt  to  compact  and  a 
the  rock  detritus  together,  and  thus  becomes  one  of  the  worst  in 
ments  of  water  flow  and  is  the  cause  of  the  wol«t  dangers  from 
waters. 

From  these  exam})les  it  is  amjarent  that  two  rivers,  although  i 
similar  conditions  of  rain-fali,  physical  conditions  of  soil  and  t 
raphy,  may  yet  have  a  dift'erent  l)eliavior,  according  to  varj'ing 
acter  of  the  dntritus. 

As  to  the  finiounts  and  nature  of  precipitation  we  must  k( 
view  rainy  and  rain-poor  localities,  short  and  insignificant 
short  Imt  violent,  long  and  mild,  or  long,])lentiful  rains;  also 
odical,  seasunal  rains  and  irn^gular  rain-tails.  The  ettect  (•! 
dift'erencos  in  tho  inture  and  tinuMiF  occurrence  of  the  rain-tall 
naturally  aiFect  the  nature  of  tlie  run-oft".  The  effect  is  stiil  fi 
complicated  wlieii  tlie  pr(^cij)itatioii  is  partly  snow,  when  n(^t 
the  mass  of  aecumulat*'d  suj)ply  but  also  the  progress  of  m 
determine  tlie  result  of  the  run-off*. 

Therefore^  we  fin<l  Vjased  upon  this  one  factor,  namely,  the  i 
and  time  of  ocenrrence  of  precipitation,  differences  in  the  r 
which  are  (iep<Mi(b'nt:  npou  diff<;ren('(»s  in  climatic  conditions, 
tropical  rivers  sljnw^  o?]n  or  two  reii:ular  liigh  stages  of  wati'r  iv 
ing  to  wlu^tlu'r  lliey  ]iav<*  one  or  two  rainy  seasons;  in  regie 
eqninoetial  rain.-.i  a  s})ring  and  fall  freshet  is  normal,  while  tlic 
may  he  almost  dry  in  summer  or  winter;  the  frequent  thi 
storms  in  the  n ion n tains  of  Switzerland  produce  short  but  ra}ii(l 
during  the  sumiu'ji',  >vldlo  tin;  fall  is  characterized  by  low  vv.i 
the  rivers.  Tliis  elimatic  diffi^rence  in  wator-flow  it  is  im]^)urta 
')  forget  wh»'ii  discussing  the  influences  which  may  modify  il 
tiun'ge  of  waters. 

Witli  these  pi-eniises  as  to  the  general  nature  and  conditi 
i  un-off'  we  can  nt»w  disruss  the  variable  influences  which  may  c 
)V  modify  the  manner  of  distributing  tho  water  though  spring 
Jlien  channels. 

\n  general,  the  amount  of  water  in  springs  and  opi-n  runs  depoi 
die  area  of  the  cateh-bMsIn;  /.  e.,  the  area  from  Mdiich  the  prw< 
iion  is  drained  into  the*  springs  or  runs,  and  further  on  the  ai 
un"  '"MdU'^nc'    ^r  tlio  pr«" "ipi^ation;  but  the  maimer  of  itsdispc 


■riLury  with  given  geological,  topographical,  and 
Miuitions,  the  only  directly  variable  conditioua  aro  those  of 
Boil-strata  and  of  the  soil-cover. 

interested,  therefore,  mainly  in  determining  not  only  the 
ity  of  soils  and  soil-covers,  but  also  the  intensity  of  their 
>rption  and  the  amounts  of  water  which  are  drained  through 
ven  times.  We  are  interested  in  studying  by  what  means 
3ff  capacity  of  the  soil  is  increased,  and  by  what  means 
the  run-off  may  be  changed  in  its  nature  from  a  Superficial 
Tanean  one  and  the  reverse. 

nately  the  material  for  tho  discussion  of  these  points  is  still 
d  unsatisfactory. 

er  capacity  of  soils  and  soil-covers  in  general  has  been  re- 
8  an  element  of  interception.    With  reference  to  the  run- 

Sacity  becomes  influential  in  determining  the  manner  of 
I  soon  as  the  soil-cover  and  the  upper  soil-strata  are  satu- 
especially  when  the  latter  are  impermeable  and  the  rain 
either  no  water  or  only  a  small  part  gradually  can  find 
ito  the  soil,  and  the  run-off  becomes  superficial,  or,  if  tho 
not  sloping,  stagnant  water  results. 

7y  forest  tnero  is,  therefore,  a  time  when  tlie  superfictal 
old  be  no  more  impeded  than  from  an  open  field  of  Bimilar 
but  for  tiie  retardation  by  the  trunks,  underbmsh,  and 
is  time,  however,  occurs  later  in  the  forest  then  on  tlie  un- 
id  especially  naked  soil,  beeaueo  tlie  water  capacity  of  tho 
IS  well  as  of  the  protected  soil  is  greater  than  that  of  tho 
or  that  co-\'ercd  with  field-crops. 

iott  to  tho  experiments  in  this  respect  cited  on  page  305,  we 
illowing  results  of  the  experiments  of  Dr.  E.  Efennayer, 
r  to  tlie  amount  of  water  containe*.!  in  a  lioavy  loam  soil 
rest  of  sjiruce  twenty-five,  sixty,  and  one  hundred  and 
ITS  old,  and  a  naked  soil  at  IG-inch  (40  ceutlmeters)  and 
I  centimeters)  depth. 
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fttl      show  Ih.'it  a  Iciani  soil  under  forest  cover  is  apt  to  be 
J  6     th  of  t!ii^  niut-ri'iiion  than  in  the  open  field.  leas  so 
id  scattcn'd  gi'^.Mvih  than  under  a  younger  growth  or 
uiat  at  ail  buason^s. 
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A  repetition  of  these  experiments,  in  which  depths  from  fhe  top 
to  32  inches  were  incliuUd,  gave  during  two  years  the  foflowiM 
averages  of  water  capacity,  expressed  in  percentages  of  the  wrigw 
of  the  soil: 

Averages  of  water  capacity j  expressed  in  percentages  of  the  toeighi  ofthetoSL 


Spruce. 

UaMri 

Depth. 

26  yeuv 
old. 

60  yean 

""JT 

kA. 

0to2  inches 

Percent, 
30.93 

Ptreent 
29.48 

Ptrctnti 
40.8S 

"ti 

6  to  8  inches 

19.19 
19.10 
18.40 
17.91 

ia99 
16.07 
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18. 9B 
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21.  U 

net 

12to  14  Inches 

19  to  20  inches 

9.N 
D-tf 

80  to  82  inches 

AN 

Average 

18.66 

17.80 

19.71 

IL« 

Ebermayer  combines  the  values  for  depths  from  6  inches  down  to 
32  inches,  and  then  concludes  that  the  forest  soil  is  less  moist,  due  to 
the  transpiration  of  water  bv  plants.  This  conclusion  is,  however, 
not  at  all  warranted.  For  if  one  combines  the  figures  found  in  all 
the  strata  from  top  to  3  inches  down,  they  figure  as  follows:  Spruce 
twenty-five  years  old,  24.79  per  cent.;  spruce  sixty  years  old,  23.39 
per  cent. J  spruce  one  hundred  and  twenty  years  old,  30.01  percent; 
naked  soil,  22.39  per  cent. 

Hence,  take  it  altogether,  the  naked  soil  contains  considerably  less 
water  than  the  forest-covered  soil.  But  the  distribution  of  the  water 
through  the  different  layers  of  the  soil  is  different  in  the  two  cases; 
the  naked  soil,  due  to  rapid  evaporation  no  doubt,  cont-ains  the  least 
amounts  in  its  upper  strata,  where  the  forest  soil  with  its  absorp- 
tive cover  preserves  the  largest  amount.  Measurements  of  the 
stratum  from  2  to  6  inches  would  probably  have  shown  the  preserv- 
ative effect  still  more  prominently.* 

Nor  is  the  further  conclusion  of  the  eminent  author  warranted, 
that  this  condition  of  things  necessarily  influences  the  effect  of  forests 
on  springs.  This  is  more  dependent  on  the  porosity  of  the  soil,  due 
to  the  mechanical  protection  which  the  soil-cover  offers  against  the 
compacting  effect  or  raindrops  and  to  the  numberless  channels  which 
growing  and  decayed  roots  offer  to  conduct  the  water  into  the  depths. 

In  regard  to  the  water  sui)ply  of  springs,  Ebermayer  maintains 
that  the  forest  reduces  it  more  than  uncultivated  naked  soil  but 
less  than  meadows  and  uncultivated  fields,  but  that  the  forest  has 
great  significance  for  the  preservation  of  existing  springs.  There- 
lore,  extensive  deforestation  will  result  in  reducing  the  supply  to 
springs,  because  the  deforested  soil  covers  itself  soon  with  grasses 
and  weeds,  which  require  more  water  and  furnish  less  drain-water 
than  the  forest. 

*  How  much  water  the  soil-cover  can  contain  appears  from  the  following  meesor^ 
ments  of  Dr.  Ebermayer:  On  the  17th  of  August,  1885,  after  rainy  weather,  tW 
moss-cover  in  a  sixty-year-old  spruce  growth  contained  72.33  per  cent,  at  the  top; 
76.64  per  cent,  on  thelowor  side,  and  71.67  per  cent,  in  the  humus  soil  beneath. 

After  a  rain-storm  lasting  one  and  a-half  days,  on  September  9, 1885,  the  ntfj 
cx>ver  contained  80.45  per  cent,  at  the  top;  74.61  per  cent,  on  the  kuwv  mdBt^ 
74.42  per  cent,  in  the  top  soil. 


DinSIOlT   OF   FOEESTOT. 


SS& 


lU  more  importance  for  the  run-off  than  the  water  capacity  is 

wr  conductivity  of  the  soil,  or,  as  I  should  call  it,  the  intens- 

irater  absoiptio.n. 

Tspidity  with  which  the  water  is  conducted  from  above  down- 

mst  necessarily  influence  the  nature  of  the  run-off. 

ity  tends  to  drain  the  water  downward,  capillarity  to  carry  it 

I:  the  difference  of  these  two  forces  in  the  main  must,  besides 

Mianical  obstructions  of  the  soil  particles,  determine  the  ra- 

»f  drainage.    Ezperiments  to  establish  the  rate  under  various 

Dns  are  very  few  and  unsatisfactory. 

capillary  conduction  from  below  has  frequently  been  made 

ject  of  investigation,  but  the  downward  movement  has  not 

m  studied  with  sufficient  detail,  and  it  has  hardly  yet  been 

zed  by  the  experimenters  that  this  depends  upon  the  difference 

•ity  and  capillarity  as  two  opposed  forces. 

ling  to  E,  Wollny'B  experiments  in  1H83  and  1884— 

tex  ia  conducted  do\vnwardH  the  more  r&pidlj  the  larger  the  Boil  particles 

t  less  cspiUaiy  attraction  esistE). 

)  noD-capiUary  interstices  of  the  soil  acc«lerate  the  downward  movement 

aler(i.  e.,  the  lees  mechanical  obatmction  of  soil  particles). 

jraiiular  soil  the  water  penetrates  faster  than  in  pon'derj  soil  (i.  e.,  pene- 

I  ttie  slower  tlie  denser  the  stratification).    It  is  most  rapid  in  quuitz  and 

a  clay;  in  humus  at  a  rate  between  these  two,  but  in  a  mixture  of  olaj  s(hI 

OS  faster  than  the  average  of  the  two. 

I  n^iiditj  of  drainage  in  a  granular  soil  is  independent  of  the  size  of  the 


e  made  with  soils  of  varying  g 
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b^  to  FeBca  the  downward  movement  proceeds  quickest  in  a  dry  dust, 
rly  Is  day  soils;  the  same  amount  of  water  being  drained  through  the 
,  009  hoot  which  it  took  two  days  to  drain  through  the  latter. 


ii^, 
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The  infliionco  of  a  soil-CDvor  on  the  condition  of  soils  was  investi- 
gated dircK'tly  by  Woliny;  lie  comos  to  the  result  that  vegetation  ajid 
covor  with  doad  niaU'i-ial  (straw,  litter,  etc.)  tend  to  preserve  the 
loose  f^rnnidar  structure  of  tlie  soil. 

Now,  since  tlie  forest  cover  lias  a  tendency  to  preserve  the  granular 
porous  structure  of  tlie  soil,  which  is  favorable  to  filtration,  and  as 
moreover  the  roots  furnish  channels  for  unimi)eded  drainage,  it 
must  have  the  tijudency,  other  things  being  equal,  to  allow  a  more 
rapid  filtration  than  the  naked,  mostly  compacted  soil.  The  tern- 
peraturt.'  loo  aj)])ears  toliavo  an  influence  favorable  to  rapid  filtration 
in  the  forest,  tor,  according  to  Pfaff,  in  the  field  during  winter  tliree- 
quarters  of  the  preci}ntation  will  sink  to  2  feet  depth  in  the  soil,  and 
not  more  than  10  to  ;3()  per  cent,  in  summer. 

Unless,  therefore,  the  f(.)rest  coA'er  itself  had  a  tendency  to  retard 
penetration,  whicli  wo  will  seo  is  not  the  case,  the  influence  of  the 
forest  upon  the  intensity  of  water  absorption  would  be  in  thedirr^c- 
tion  of  aiminishing  su])erficial  flow. 

This  factor  is  of  the  utmost  importance  in  the  discussion  of  the 
causes  of  floods.  Without  a  consideration  of  the  water  capacity,  and 
still  more  of  tlio  intensity  of  water  absorption,  it  'will  never  be  po.-isji- 
ble  to  draw  conclusions  as  to  probable  floods  from  the  amount  or  pre- 
cipitation alone. 

The  infliif*nc«'  of  various  fc«oil  conditions  and  soil-covers  ui>on  the  amount  of  water 
that  will  tilter  throngh  has  been  invest. i;.^1t('d  l>y  Wollny  and  El)ermayer  in  an  «• 
tended  Her  ion  of  exiKrinients. 

Exj.)erimentri  of  thih  kind  whicli  will  yit»Id  resulU  applicable  to  natural  conditions 
are  excct'dingly  <tiiili.'ult  ti»  arriincro,  and  require  not  only  many  precautions  but 
must  K*  c(»nlimi«"<l  for  a  ]«>ti«;  tinu*  hofirt'  ^.generalizations  <:anl)eaUomptetl.  One^f 
AVoilny's  si-rit-s  of  ,-xiH'riuienUs  atteiiii>i(Ml  lo  rhow  the  influence  ui^ttn  liltritionuf  4 
grass-cover  on  (liH^'rent  tioila.     Tlir  results  calculated  for  an  acre  ure  as  follows: 
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IB  ranurbablo  how  »ni»!l  u  iii-riw tiuge  iif  ihr  ntin-fnll  v 

__,  orhuh  would  liiid  u»  Wj  Itwlt  at  tUo  ruwulw  with  i-iml.ion,  -  -  -  - 
fraln-fall  »iw  flUored— 
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to  the  amount  of  filtration  which  various  eoii-covera  allow,  we  have 
g  very  iuBtruotive  raaults  from  thi^  experiments  of  Wollny,  in  wliich 
1  of  rain  and  corresponding  filtration  on  82  Hijuare  inches  surface  are 
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urea  show  that  a  Utter  will  filter  considcrafalj  largw  amounts  of  w^ttv 
«d  soil  of  the  game  depth,  and  that  the  moea  cover  allom  less  water  to 
the  litter.    Tliia  ia  accounted  for  by  the  soil  needing  a  larger  amount 

■  supply  the  moisture  evaporated  tlian  the  litter  wliich  remains  moist 
Ithfi  influeuce  which  the  thicl<neH»  of  the  oover  everts  upon  the  amounts 
,ter  and  also  tlie  relation  of  the  amount  of  precipitation  to  the  amount  of 

noticed  tliat  with  a  thicker  cover  to  1  foot  in  depth  (30  centimeters]  the 
Mccipitation  hardly  clianjj^es  the  amount  of  drain  water,  while  tliB  lighter 
i  much  less  power  to  preserve  a  small  precipitation,  tor  of  course  the 
it  drained  are  evaporated. 

ne  then  to  the  conclusion  that  a  forest  floor,  although  re- 
tQch  of  the  Witter  in  its  upper  strata,  rendei'S  the  soil  more 
e  ftnd  therefore  allows  less  water  to  niii  oiT  anperticially. 
Qgard  to  the  superficial  run-off,  without  any  evidence  f ur- 
r  experiments,  wo  can  at  once  understand  that  it  is  impeded 
dna  of  mechanical  obstruction,  such  as  is  offered  by  the 
<Q  of  ft  meatiow  or  of  a  forest, 

Qftt  nuinber  of  inequiilitiea  which  the  forest  floor  offers  jn 
to  the  trunks  and  stumps  and  fallen  trees  subjects  the  i-un- 
Of  detours;  thus  rotardmc  its  flow  and  its  collection  in  the 

■  axui  brooks.  This  retardation  is  increased  by  the  meclian- 
.HOtim  which  the  crowns  of  the  trees  exert  upon  tho  rain- 
V17  iMff  every  twig  breaks  the  force  and  retards  the  fall  pf 
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the  raindrops,  allowing  those  fallen  before  to  penetrate  the  sofl.  And 
although,  as  we  have  seen,  the  amount  of  water  which  is  thus  lost  to 
the  sou  is  by  no  moans  as  large  as  has  been  believed  (see  p.  305), 
the  devious  ways  in  which  it  reaches  the  soil  miikes  the  now  of  water 
from  a  forest-covered  hill  longer  in  time  than  if  the  rain  had  fallen 
on  a  bare  slope. 

This  mechanical  effect  is  further  favorable  to  the  penetration  of 
water  into  the  soil,  as  it  prevents  the  rain  from  compacting  the  soil; 
preserving  thereby  the  mellow  condition  of  the  soil,  which  is  de- 
stroyed on  tbe  open  field  by  the  force  of  tlie  raindrops.  It  also  al- 
lows more  time  for  the  absorption  of  water  by  the  soil. 

There  is,  in  facty  no  influence  of  the  forest  of  more  moment  in  (he 
distribution  of  the  available  water  supjolies  than  the  mechanical  re- 
tardation of  the  ^^  run-off, ^^  tvhile  in  tlxe  conserv^ation  of  supplies  tk 
retarding  influence  upon  evaporation  is  the  potent  one. 

There  occurs,  to  be  sure,  as  the  result  of  long-continued  precipita- 
tion, a  stage  when  the  run-off  is  hardly  more  impeded  by  the  forest 
than  it  would  be  under  the  same  conditions  by  an  unforested  slope, 
but  this  stage  occurs  in  the  forest  later  than  on  unforested  soil  and 
later  still  than  on  naked  soil. 

Still  more  effectual  and  beyond  all  dis])ute  is  the  oflBlce  of  a  forest 
cover  in  averting  or  diminishing  the  torrential  action  of  water  in 
carrying  and  depositing  the  debris  or  detritus  in  its  course,  and,  as 
we  have  seen,  the  detritus  affects  the  nature  of  the  run-off  consid- 
erably, narrowing  the  channels,  filling  the  river  beds,  causing  stow- 
age and  floods  in  the  mountain  valleys  and  ui)per  river  systems. 

The  history  of  the  mountain  torrents  in  southern  France  has 
proved,  if  proof  were  needed,  not  only  the  effects  of  deforestation, 
but  also  that  reforestation  of  the  denuded  hills  is  the  only  proper 
remedy  for  the  regulation  of  these  torrents. 

We  can  not  go  into  the  discussion  here  of  the  effect  which  the  for- 
est influence  upon  the  head -waters  causes  in  the  water  conditions  of 
the  rivers,  since  it  can  not  be  done  briefly,  local  and  purely  meteor- 
ological conditions  giving  rise  to  many  differences. 

I  can  point  out  only  a  few  c<^nsiderations  affecting  this  discus- 
sion, which  are  apt  to  be  overlooked. 

In  dry  times  the  retention  of  the  waters  by  the  forest  may  aiferj| 
the  river  flow  unfavorably,  although  for  a  time  the  protection  which 
it  furnishes  against  evaporation  may  keep  up  the  supply  more  contin- 
uously. Whether  this  conservative  effect  outbalances  the  fornier 
retentive  one  depends  on  local  conditions.  During  ordinary  rain^ 
seasons,  without  excessive  rain-falls  this  effect  of  a  forest  cover  will 
<^ct  as  a  regulator  of  the  run-off,  and  tliereforo  of  the  river  flow. 

In  seasons  of  abnormal  rain-falls  the  rejLj^me  of  rivers  will  show 
iifferent  behavior  in  dift'erent  parts,  according  to  differences  of  con- 
ation at  the  head-waters,  the  middle,  and  the  lower  course.  . 

The  first  cause  of  abnormal  floods  is  the  occurrence  of  abnormal 
'•ain-falls  or  the  sudden  thawing  of  abnormal  masses  of  snow.  1^ 
^he  former  occur  after  the  soil  has  been  saturated,  or  the  latter  when 
he  soil  remains  frozen,  the  forest  cover  will  be  j)Owerless  to  inflij' 
-nee  the  run-off  and  will  shed  the  water  as  rajndly  almost  as  tn6 
:)pen  ground,  although  even  the  brief  retardatioii  of  the  confluence 
)f  water  masses  which  the  obstacles  of  a  forest  growth  cause, in*y» 
"»nder  certain  circumstances,  become  important. 

3ut  in  its  further  course  the  drainage  of  this  water,  collected  ifl 
'he  niTifi.  IP  ffii  irpMy  infl^ieT>"n^l  by  the  presence  of  the  forest,  ithft^" 


tod  the  fonnation  and  deposition  of  detritus  in  the  rirer     ■ 

ptlie  maJQ  river,  which  consists  of  the  conflufnco  of  many  affluents, 
effect  of  flood  wators  depends  almost  eutirf.'ly  upon  the  compara- 
)  len£;th8  of  the  affluents,  or  rather  on  the  simmtaneous  or  noa- 
Tdtaneous  tuTiral  of  the  flood  waters.  A  deforestation  in  one  of 
ndfi  valleTS  may,  therefore,  be  an  advantage  or  it  may  be  a  dis- 
antage,  wnile  a  retardation  of  the  total  flocw,  which  can  only  be 
a  few  honrs,  would  be  of  no  account  ia  the  main  river, 
n  interesting  note  as  to  the  amount  of  retardation  which  may  be 
doced  by  the  artificial  means  employed  in  the  French  Alps  for 
ilation  of  water-flow,^  namely,  forest-planting  in  connection  with 
rflow  dams,  is  given  in  M.  Mathieu's  worlc  on  "  fleboisement  in 
ncft" 

be  two  basins  of  Faucon  and  Bourget  were  visited  by  a  terrible 
npour  of  rain  of  twenty-five  minutes'  duration.  In  the  upper 
mtaLiis  there  fell  i2  millimeters,  in  the  lower  regions  18.3.  The 
ent  of  Fancon  (which  was  in  a  devastated,  deforested  condition, 
oQieTwise  topographically  similar  to  that  of  Bourget)  was  at 
J  filled  with  flood  waters  which  were  estimated  to  consist  of  60,000 
io  meters  of  water  and  180,000  cubic  meters  of  rock  material  or 
itnB,  the  flood  subsiding  in  two  hours. 

I  the  torrent  of  Bourget,  which  had  been  reforested  and  corrected 
a  bed,  a  simple,  somewhat  turbulent  run  of  water  was  observed, 
chat  the  overflow  reached  the  height  of  45  centimeters  (18  inches) 
lasted  about  three  hours.    The  report  continues : 

eM  iactB  show  the  importtuice  of  the  forest  cover.  Thanks  to  the  dense  forest 
th  [danted,  the  flixxi  waters,  divided  in  numbeilees  nms  and  retarded  con- 
ij  in  their  movement  over  the  declivitit^  in  the  upper  basin,  arrive  only  suc- 
nij  and  little  by  httle  in  the  main  bed,  instead  of  those  formidable  massee  of 
r  Mid  debris  which  rapidlj  agglomerated  rush  into  the  channel;  the  brooks 
Ito  replace  the  torrents  receive  only  pure  water;  flood  waters  flowing  off 
BaUy  and  made  harmless  bj  the  regulation  of  the  torrent  bed  and  of  the  slopes. 

tie  beneficial  influence  of  the  forest  in  case  of  abnormal  floods  can 
L  probably  be  claimed  only  in  so  far  as  it  protects  the  slopes 
nst  abrasion  and  the  formation  of  debris  or  detritus  with  which 
Qpper  head-waters  are  filled,  and  which  carried  down  into  the 
ra  give  rise  to  sand-banks  and  changes  in  the  river-bed  which  may 
A  me  next  flood. 

Te  may  now  attempt  to  summarize  briefly  what  can  be  said  of 
influence  which  a  forest  cover  may  be  expected  to  exert  upon  the 
ribution  of  available  water  supply  or  the  run-off, 
iregard  to  springs. — The  moss  or  litter  of  the  forest  floor  retains 
we  part  of  the  precipitation  and  prevents  its  filtration  to  the  soil, 
urns  may  diminish  the  supply  to  springs.  This  is  especially  pos- 
ivith  small  precipitations.  Of  copious  rains  and  large  amounts 
now  water,  quantities,  greater  or  less,  penetrate  to  the  soil,  and 
>ding  to  its  nature  into  lower  strata  and  to  springs.  This  drainage 
loJlitated  not  only  by  the  numerous  channels  nimished  by  dead 
living  roots,  but  also  by  the  influence  of  the  foi-est  cover  m  pre- 
l&g  the  loose  and  porous  structure  of  the  soil. 
Ifikoagh  the  quantity  of  water  offered  for  drainage  on  naked  soil  is 
pr,  and  although  a  large  quantity  is  utilized  by  the  trees  in  the 
iMB  (A  growth,  yet  the  iufluence  of  the  soil-cover  in  retarding 
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evaporation  is  liable  to  offset  this  loss  as  long  as  the  soil-cover  is  not 

itself  dri(Ml  out. 

The  forest  tlien  may  not  permit  larger  quantities  of  water  to  drain 
off  under^oinul  and  in  springs,  but  it  can  influence  their  constancy 
and  equa])le  liow  by  ])revunting  loss  from  evaporation. 

In  regard  i<>  svrface  run-off, — Small  precipitations  are  apt  to  be 
prevented  from  ruiniing  off  superficially  through  absorption  by  the 
forest  floor;  on  lar.ij^er  falls  of  rain  topographical  and  soil  conditions 
have  event uiilly  more  influence  in  this  respect  than  the  forest  floor; 
regions  witli  stoop  declivitios  and  impermeable  soil  will  shed  the 
waters  superficirilly  in  spite  of  and  over  the  forest  floor  as  soon  as 
the  latter  is  saturated. 

The  influon(?e  of  tlie  forest  on  such  waters  is  to  retard  their  move- 
ment over  the  surfaces  and  to  prevent  their  rapid  collection  into  runs. 
By  preventinu;  tlio  formation  of  detritus  and  carrying  off  debris,  the 
disturl;ances  in  the  open  runs  beU>w  are  prevented  or  abated. 

Upon  t]i(j  water  flow  of  rivers  and  streams  which  move  outside 
these  mountain  valleys  with  lesser  grades  the  forest  along  their 
banks  has  but  little  influence;  but  at  the  lieadwaters  the  influence 
may  be  considera])le  by  retarding  iiiQ  collection  and  arrival  of  waters 
in  the  main  river-bod,  and  thus  reducing  the  danger  of  the  flood. 

B.  E.  Febkow. 


REPORT  OP  THE  ENTOMOLOGIST. 


INTRODUCTION. 

t:  I  have  the  honor  to  present  herewith  my  annual  report  as 
mologist  for  the  calendar  year  of  1889.  In  accordance  with  your 
actions  the  report  lias  been  greatly  curtailed  as  compared  with 
I  of  previous  years,  iso  extensive  ai^ticles  and  few  oi?^  the*  neces- 
f  scientific  details  of  the  work  of  the  Division  are  included.  It 
ractical  summary  of  the  work,  arranged  in  accordance  witli  your 
lar  of  instructions  dated  November  25,  and  kept  within  the 
y-page  limit  assigned. 

BUSINESS  OF  THB  DIVISION. 

• 

e  sums  appropriated  for  carrying  on  the  work  of  this  Division 
lOt  exceed  those  of  last  year  nor  of  several  previous  years.  The 
>  gum  of  $20,000  was  appropriated  for  general  investigations, 
ihe  salaries  of  the  Entomologist  and  four  assistants  or  clerks 
otherwise  provided  for.     From  the  general  appropriation  are 

ed  the  salaries  of  two  special  assistants,  two  clerks,  an  artist, 
8j$enger,  and  seven  permanent  field  agents.  Three  other  field 
tants  have  been  temporarily  employed,  and  an  additional  office 
:er  has  been  upon  the  rolls  for  a  portion  of  the  year.  The  re- 
ider  of  the  appropriation  has  been  or  will  be  expended  in  the 
lent  of  travelmg  expenses,  the  conducting  of  experiments  and 
observations,  the  purchase  of  insecticide  apparatus  and  insecti- 
substances,  the  employment  of  occasional  neld  help,  the  pur- 

of  office  apparatus  (including  cases,  boxes  for  collections,  micro- 
breeding  cages,  the  numerous  instruments  and  substances 
m  the  rearing  of  insects,  and  in  the  preparation  of  permanent 
ctions),  as  also  in  the  preparation  ana  reproduction  of  illustra- 


I* 


WORK  OP  THE  DIVISION. 

I  shown  in  former  reports,  the  time  of  the  office  force  of  the 

n,  as  at  present  constituted,  is  largely  taken  up  with  routine 

t,  consisting  chiefly  of  correspondence,  determination  of  ma- 

1  sent  in  for  name,  care  of  collections,  care  of  the  living  insects 

irhich  observations  are  being  made  in  the  vivaria,  the  making 

0       the  preparation  of  drawings,  the  reading  of  proof,  and  the 

uion  of  the  manuscript  of  the  reports  and  bulletins  of  the 

m.;  while  my  own  time,  in  addition,  is  much  occupied,  as  also 

«rf  my  first  assistant,  by  calls  from  persons  seeking  information 

Dg  injurious  insects  or  desiring  instructions  of  one  kind  or 

in  the  ordinary  administrative  duties,  and  in  directing  the 

881 
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work  of  special  agents.    During  the  past  year  no  less  tl      f! 
thonsand  seven  hundred  letters  have  been  written  to  com  j 

in  answer  to  inquiries^  while  nearly  one  thousand  others  nave 
answered  by  circulars. 

A  very  lar^e  number  of  additions  have  been  made  to  the  oolleo* 
tions,  and  biologic  notes  have  been  made  upon  two  hundred  additicnal 
species  not  represented  before,  each  number  representinje  a  longeror 
snorter  series  of  notes  with  records  concerning  the  different  states 
of  the  insect  and  observations  made  at  the  office  or  in  the  field.  The 
amount  of  pure  museum  work  done  in  connection  with  the  National 
Museum  has  greatly  increased  since  the  organization  of  the  experi- 
ment stations  under  the  Hatch  bill,  and,  with  the  impetus  giyen  to 
applied  entomology  by  the  consequent  organisation  of  entomological 
research  in  so  many  of  the  States,  this  branch  of  the  Division  weak 
will  necessarily  augment.  The  work  of  determining  material  sent 
in  for  name  is  all-important  in  the  benefit  it  confers,  though  show- 
ing little  in  results  at  the  Department  as  compared  with  the  time 
required.  Every  year  adds  to  the  value  of  the  national  collection 
therefor,  and  I  conceive  it  to  be  one  of  the  most  importimt  fnnctiosu 
of  the  Division  to  co-operate  with  other  workers  in  tMs  as  in  other 
directions. 

The  impetus  above  referred  to  has  found  tangible  form  in  the  o^ 
ganization  of  a  National  Association  of  Economic  Entomologists, 
which  recently  held  a  very  successful  meeting  at  WashingtoiLtbe 

froceedings  of  which  are  published,  by  request,  in  Insbot  Ijn^  vol 
I  JTo.  6. 

The  actual  publications  of  the  Division  during  the  year  have  been 
as  follows : 

Insect  Life : 

Volume  1,  No.  7,  issued  January  21 ;  No.  S,  issued  February  81 ;  Na  0,  fiwM^ 

April  10 ;  No.  10,  issued  April  29 ;  No.  11,  issued  May  S7 ;  Na  12,  ioaed 

July  2. 
Volume  2,  No.  1,  issued  July  20 ;  No.  2,  issued  August  80 ;  Na  8,  IsBoed  Sep- 

tember  21 ;  No.  4,  issued  November  2 ;  No.  5,  issued  December  6. 
Bulletin  No.  20,  *'  The  Root-knot  Disease  of  the  Peach,  Orange,  and  other planto  » 

Florida,  due  to  the  work  of  Anguillula,"  by  J.  C.  Neal,  Ph.  D.,  M.  IX> 

sued  Nov.  1. 
The  Bibliography  of  the  more  important  writings  of  American  Economio  Entonol' 

ogy,  Parts  1,  2,  and  3;  daily  expected  from  the  press. 
The  fifth  and  final  report  of  the  U.S.  Entomological  Commission,  being  a  report  oo 

Forest  Insects,  by  A.  S.  Packard,  is  now  going  through  the  press. 

The  work  of  the  agents  of  the  division  is  summarized  at  the  c 
of  this  report,  and  in  accordance  with  your  instructions.    The  n 
has  been  to  restrict  the  account  of  it  to  a  mere  indication  or 
nouncement  of  some  of  the  results  obtained,  necessarily  of  little  scifiB- 
tific  value  compared  with  the  more  detailed  reports. 

The  chief  investigations  of  the  year  summed  up  in  this  report  are: 

(1)  The  colonization  and  spread  of  the  imported  enemies  of  ^ 
fluted  Scale  (Icerya  lyurchasi),  in  California. 

2)  Preliminary  investig?ition  of  tlie  Leaf -mite  of  the  Orange. 

^3)  An  investigation  of  the  habits  of,  and  remedies  for,  flie  Hofli 
'^Iv  {Hcematohia  serrata). 

(4)  A  partial  investigation  of  the  extraordinary  outbreak  of  w* 
Train  Plant  Louse  {Slpho7wphora  avence)  in  several  of  the  Western 
States. 

i\.n  invt^sticcalion  vras  miide  of  an  outbreak  of  the  Lesser  Migratoiy 
I  ..>fn«!f  e  |p  Xe-v  Ilami^p^hirf  in  the  same  locality  as  tii&t  treated  of  ii* 
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npoit  f^r  1883.  The  result  of  this  investigation  Tras  published 
M^in  the  September  number  of  Insect  Lifb. 
jomiderable  attention  has  also  been  given  to  perfecting  the  records 
tppeBTanceof  Brood  VIII  of  the  periodical  Cicada,  which  appeared 
•sag  the  year,  and  more  accurate  limitations  of  the  territory  oc- 
aed  by  it  have  resulted. 

Iw  occorTflnce  of  the  Buffalo  Gnat  in  great  numbers  in  Louisiana 
ler  peculiar  circumstances  seemed  to  warrant  the  sending  of  an 
otto  particularly  investifrate  the  subject;  and  his  report  which 
.  already  been  published,  (Insect  Life,  Vol.  II,  No.  1,  July,  1889), 
■wed  conclusively  that  the  abundance  of  the  gnats  in  the  locality 
qneetion  was  caused  by  Government  operations  in  diverting  a 
je  raft  of  logs  of  several  acres  in  extent  into  Bayou  Pierre,  a 
mtary  of  the  Bed  Biver,  thus  furnishing  extensive  breeding 
imds  for  the  gnats. 
"he  work  of  the  Division  in  investigating  the  Hop  Phorodon,  which 

been  in  progress  for  several  years,  was  completed  most  satisfac- 
ily  early  m  the  present  year.    A  preliminary  report  was  made  in 

report  for  1888. 

Tie  mission  to  Australia  has  been  fraught  with  such  remarkably 
Bfactory  results  that  I  take  this  occasion  to  publicly  express  my 
nowledgments  to  two  persons  who  were  most  prominemT,  in  con- 
inting  to  its  success.     A  number  have  thus  contributed;  but  first, 

McCoppin,  commissioner  to  the  Melbourne  Exposition,  deserves 
ticiilar  thanks  not  only  for  the  promptnosa  with  which  he  seconded 

suggestion  of  co-operation,  without  which  the  State  Department 
lid  scarcely  have  acted,  but  also  for  the  uniform  kindness  with 
ich  he  received  and  the  aid  which  he  gave  to  the  agents  of 

Division  sent  out  to  him.  Secondly,  all  honor  is  due  to  Mr. 
ibele,  on  whom  the  greatest  responsibility  fell,  and  whose  devotion 
he  object  in  view,  indefatigable  effort,  and  loyal  carrying  out  of 
nictioTis  brought  success  where  others  would  have  failed.  The 
sees  of  this  experiment  has'naturally  increased  the  interest  in  this 
ie  of  dealing  with  injurious  insects,  and  while  the  circumstances 
Ids  case  were  in  some  respects  peculiar,  yet  the  cases  are  numerous 
ice  similar  work  wilt  be  productive  of  similar  good.  I  have  also 
ired  to  return  to  the  Australian  fruit-growers  the  kindness  they 
Bshown  in  helping  us,  by  doing  them,  if  possible,  a  like  service; 

hope  to  send  over  in  the  course  of  time  some  of  the  parasites  or 
Oodling  moth,  some  additional  species  to  those  already  known 
ingbeen  discovered  by  Mr,  Koebele  in  California  the  present  year. 
he  work  for  the  immediate  future,  as  partially  planned,  includes 

publication  of  a  number  of  bulletins  already  wholly  or  partly 
pared;  the^completion  of  the  investigation  of  the  Leaf -mite  of  the 
Ofe;  the  completion  and  publication  of  the  report  on  insecticide 
ihrneiy;  the  completion  and  publication  of  reports  upon  the  insect 
niea  of  live-stockj  the  insect  enemies  of  grain  and  grasses;  the 
Ipart  of  the  bibliography  of  economic  entomology,  etc. 
I  the  Silk  Section  of  tne  Division  the  experiments  in  automatic 
■maUng  have  been  continued  in  the  lines  indicated  in  former 
ntl,  Mr.  Philip  Walker  was  sent  to  Europe  to  fully  and  care- 
f  itiidy  the  whole  subject  of  silk  culture,  especially  as  it  bears 
Q  oar  own  efforts  and  with  a  view  of  ascertaining  wnat  progress 

taapTorements  have  been  made  abroad. 

thSU  in  France  I  also  paid  particular  attention  to  the  question  of 

Uitio  reeling.     Inasmuch  as  my  observations  abroad  and  the 
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\vork  of  tlio  ])a8t  year  have  furnished  no  grouTids  for  chanring  the 
o[)l!ii(HJs  cli  M  vl  V  ('X]>ro.s.sod  by  me  in  my  last  anmial  report  oamissnb- 
iocl .  iiii'l  iu;isiMuc'h,  moreover,  as,  for  that  reason,  you  have  concluded 
to  Inwo  U>  otiioTS  llio  future  conduct  of  the  silk  experiments,  reliev- 
in<r  uio  of  any  f  urtlier  responsibility  therefor,  I  abstain  from  anyref- 
eroiicf  lo  Iho  subject  in  tlie  present  report. 

Muoli  of  uiy  time  and  thought  have  been  given  dui'ing  tho  year 
to  tlie  exliibit  tif  our  agricultural  products  at  the  Paris  Exposition. 
The  success  thereof  has  already  been  announced  by  you  iu  a  notice 
sent  to  tlio  ])rnss  with  a  list  of  awards,  and  it  suffices  here  to  add  that 
sijice  tlint  .stLilement  I  have  received  a  supplementary  list,  so  that 
tlio  agricultu:\'il  exhibit,  included  in  fifteen  classes,  received  seven 
graiul  prizes,  foi'ty  gold,  sixty-eight  silver,  and  tifty-four  bronze 
medals,  and  thirty-nine  honorable  mentions.  This  is  a  larger  rela- 
tive p«  roenlage  oi  medals  than  was  awarded  to  tho  United  States  in 
the  otlier  seventy-one  classes  and  a  ver}'^  much  larger  percentage  of 
awards  in  tlio  agricultural  groups  as  compared  with  those  obtained 
by  the  United  States  either  at  the  Paris  Exposition  of  1867  or  of 
1^78.  In  the  special  class  of  "  Beneficial  and  Injurious  Insects"  only 
three  grand  prizes  were  awarded  in  all,  two  of  which  were  to  the 
United  Stat  OS  and  one  to  Japan. 

The  Divisional  force  remains  cijsentially  the  same  as  it  was  a  year 
ago,  and  Tvliile  each  and  all  deserve  my  thanks  for  the  manner  in 
winch  llioy  have  ])erformed  their  several  duties,  I  feel  that  I  shall 
not  be  invidicfus  in  specially  expressing  my  acknowledgment  to  my 
first  assi.siant,  Mr.  Howard  *  who,  owing  to  my  long  absence  in  Paris, 
has  had  more  than  the  usunl  roj^ponsibility. 

Respectfully  submitted,  December  31st,  1889. 

C.  V.  Rtley, 

Eiitomologid 

Hon.  J.  M.  Rusk, 

Secreiary  rtf  Agriculture, 


THE  FLUTED  SCALE. 

(Iccnja  2)UTchasi  Maskell.) 

GrdL-r  Homoptera;  family  CocciD-ffl, 

[Plate  HI.] 

Tu  our  last  amniiil  roport  we  gave  an  accoimt  of  all  recent  elisor- 
vail")!/.  ;  ;  -,11  this  iusi'irt  and  brought  the  iu\estiyationdowiito  Jiu^' 


iv  r\ii'  ^ii'<)\\-rrs  (.f  ilic  Pacitlc  coasi  that  little  attention  has  boon  pa^^^ 
»v  III".  :ii  wMi.-.' siibj'.'--t  ol'  w:ish»s  and  gas  treatniciit.  In  fiU'tth^ 
:  liil^'d  <)r  \ViiirL*;St..iioispracti(-aUynohjngeraiactv)rtobecoiisiJc-rea 

II  111-;'  ji'.JM'.vi  JMii  of  oraii.c;-«\s  and  Icir.onf:?  in  Caiifoniia.     Tholiistory 
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b  beetle  Imported  for  the  purpose  from  AostraJla,  mil  always 
.  laiB  one  of  the  most  intereeting  stories  in  the  records  of  pi'acti- 
JeDtomulds^y. 

Wo  Tii;iy  Lanlly  hope,  Iiov.-l'Vl'I',  that  tlw  layt  chajittsr  in  tho  story 
written.  On  tne  contrary,  it  is  more  than  probable,  and  in  fact 
jstrongly  anticipate,  that  the  Icerya  will  partially  recuperate;  that 
eVeduia  will,  after  its  first  ■\'ictoriou8  spread,  gradually  decrease 
r  lack  of  food,  and  that  the  remnants  of  the  Sluted  Scale  will  in 
e  interim  multiply  and  spread  again.  This  contest  between  the 
ut-feeder  and  its  deadliest  enemy  will  go  on  with  alternate  fluctu- 
iotiB  in  the  supremacy  of  either,  varying  from  year  to  year  accord- 
j  to  locality  or  conditions;  but  there  is  no  reason  to  doubt  that  the 
idalia  will  continue  substantially  victorious,  and  that  the  power 
r  Bttrious  harm,  such  as  the  Icerya  has  done  iu  the  past,  has  been 
terer  destroyed.  We  have  learned,  also,  that"  it  will  always  be 
qr  to  secure  new  colonizations  of  the  Vedalia  where  3uch  niajf  prove 
ctesary,  or  even  new  importations  should  these  become  desirable. 
We  shall  give  in  this  counection  simply  a  summary  of  the  closing 
uesof  the  interestiug  experiment,  with  such  other  facta  as  are  wor- 
f  di  being  placed  upon  record. 

niPOBTATION  OF  THE  AUSTRALIAN  INSECT  ENEMIES. 

En  our  report  for  1888  we  showed  how  Mr.  Koebele  was  sent  to 
istralia  in  August  and  gave  an  account  of  his  early  sendiugs  of  in- 

*  enemies,  recording  how  his  first  shipment  arrived  in  excellent 
idition  and  containing  a  very  large  number  of  lioaltliy  living 
tcimens  of  the  Dipterous  paranite  which  at  that  time  was  kuowu 

the  name  of  Lpslophmuis  icerya:,  togetlier  with  ladybirds  and 
fr-wing  flies.  We  also  showed  how  the  ladybird  larviB  attacked 
'first  Iceryas  which  they  met  upon  beinj^  liberated  from  the  pack- 

*  The  next  shipment,  as  we  there  indicated,  was  not  so  succoss- 
,  some  of  the  boxes  having  been  smashed  by  the  falling  of  ice  in 
'  ice-house  on  the  ^tcauier,  and  the  contents  of  others  mo!<Iing.  In 
ixtBiY  another  small  lot  containing  fifty  Lestoi>honi  and  forty- 
M  Vedalias  together  with  a  few  other  insects  was  received.  It 
)  in  the  December  shipment  that  a  secondary  paiasito  of  the  Les- 
honnfi  was  found.  Late  in  February  Mr.  Koobele  ieft  Australia 
I  spent  a  large  part  of  the  month  of  March  in  Now  Zealand,  pur- 
Qg  there  the  same  quest.  Before  leaiang  Australia  he  seut  an- 
er  ^nantity  of  Lestophonus  and  a  large  number  of  Ladybirds  of 
I  different  species,  fill  of  which  were  alive  upon  arrival  in  Los 
gelBB.  The  Ladybirds  made  themselves  perfectly  at  home  and 
JU  at  once  to  food  upon  Icerya,  In  New  Zealand  he  was  unable 
indany  true  parasites,  with  the  possible  exception  of  asini^Ie  small 
*-»iaged  fly,  but  he  collected  a lar^e  numberof  Latlybirdti,  among 
iBtte  same  species  of  Vedalia  which  he  had  previously  fonmi  in 
Jttalia.  Many  of  these  were  brought  with  him  on  his  return  to 
ifomia  in  Aj>i-ii. 

le  parasites  had  been  re(!oived  in  California  by  Mr.  Coquillett. 
i  after  the  disastrous  second  shipment,  which  was  further  deiayod 
BB  eoBtom-hoiiso  in  San  Francisco,  the  Secretary  of  the  Treasury, 
!>r  leqnest,  kindly  issuorl  an  order  to  the  coUector  of  the  port  to 
vthe  Bubsequent  iiackages  entry  free  of  duty  and  to  forwjird 
k  at  once  to  Mr.  Coquillett.  The  manner  in  which  Mr,  Coquil- 
'dlRpOBed  of  the  Lestophonus  was  mentioned  in  oor  last  repoi-t. 
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and  "we  there  figured  on  Plate  viii  the  tent  under  which  he  en( 
ored  to  colonize  thera.  Ooiiccnnii^  his  experience  with  the  Ve 
and  the  details  of  its  early  distribution  wo  have  given  an  accon 
No.  3,  Vol.  II,  Insect  Life,  r*nd  as  this  bulletin  reaches  but  as 
share  of  the  readers  of  this  annual  report  we  may  briefly  state 
as  fast  as  the  ladybirds  were  received  they  were  placed  under  a 
on  an  leery a-infostod  orange  tree  at  Los  Angeles.  Here  they 
allowed  to  breed  unmolested,  and  early  in  April  it  was  found 
nearly  all  of  the  Iceryas  on  tlie  tree  had  been  destroyed.  Ac( 
ingly,  one  side  of  the  tent  was  removed  and  the  Ljldybirds 
allowed  to  spread  to  the  adjoining  trees.  At  this  time  Air.  Coqui 
began  sending  out  colonies  to  various  parts  of  the  State  with 
assistance  of  Mr.  J.  W.  Wolfsldll  and  ^Ir.  Alex.  Craw,  and  bj 
12th  of  June  ton  thousand  five  hundred  and  fifty -five  sjiecimens 
been  distributed  to  iwo  hundred  and  eight  difiierent  orchiirdists. 
was  the  course  taken  with  the  first  three  consignments,  one  hnn 
and  twenty-nine  s])ecimens  in  all.  The  last  two  consignments,  i 
bering  one  hundred  and  eighty-five,  were  colonized  in  tlio  grov 
Col.  J.  R.  Dobbins,  in  San  Ga])riel,  and  Messi's.  A.  B.  ;i:;d  A  J 
Chapman,  in  the  San  Gabriel  Vallt^y;  Mr.  Dobbins  receiving  eij 
five  and  the  Chax>mans  one  hundred.  Mr.  Co<iuillet1.  writin 
August  last,  said  of  the  distributions  made  by  himself,  Mr.  Wolfe 
andMr.  Craw  from  the  Los  Angeles  colony,  that  in  nearly  ever 
stance  of  the  two  hundred  and  eight  tlie  colonizing  of  the  ladyl 
on  infested  trees  in  the  open  air  proved  successful.  The  orange 
other  trees,  about  seventy-five  in  number,  and  also  the  shnibs 
plants  growing  in  Mr.  Wolfskill's  yard,  had  been  practically  cle 
of  Icerya  by  tlie  ladybirds,  and  the  latter  had  of  their  own  ac 
spread  to  the  adjoining  trees  for  a  distance  of  three-quarters 
mile  from  the  oricrinal  tree.  That,  as  we  have  said,  was  in  Aui 
Concerning  the  later  colonizations,  Colonel  Dobbins  and  the  Me 
Chapman  have  themselves  reported.  Colonel  Dobbins,  writii 
early  as  July  2,  made  use  of  the  following  language: 

The  Vedalia  lias  multiplied  in  numbers  and  spread  so  rapidly  that  every  one  • 
thhty-two  hundred  orchard  trees  in  htcrallj-  swarming  with  them.  ^Ul  of  my 
mental  trees,  shrubs,  and  vines  which  were  infeste«i  with  Wliite  Scale  are  prad 
cleansed  by  this  wonderful  narasite.  Al)out  one  month  since  I  made  a  public 
ment  tliat  my  orchard  would  be  free  from  **  Icerya  by  November  1,''  but  the  wo: 
gone  on  witli  such  amazing  speed  and  tlioroughness  that  I  am  to-day  confiden 
■the  pest  will  have  been  exterminated  from  my  trees  by  the  middle  of  August 
pie  are  coming  here  daily,  and  by  placing  infested  branches  upon  the  groin 
neath  my  trees  for  two  hours  can  s<KJuro  colonies  of  thousanas  of  the  Vc 
which  are  there  in  countless  numbers  seeking  food.  Over  fifty  tliousand 
been  taken  away  to  other  orchards  during  the  present  week,  and  there  are  m 
stiU  remaining,  and  I  have  distributed  a  total  of  sixty-three  thousand  since  J 
I  have  a  list  of  one  hundred  and  thirty  names  of  persons  who  have  take 
colonies,  and  as  they  have  been  placed  in  orcliards  extending  from  South  Ps 
to  Azusa,  over  a  belt  of  country  10  miles  long  and  6  or  7  in  width,  I  feel  ]f> 
from  my  own  experience  that  the  entire  valley  will  be  practically  free  from ! 
>^ore  the  advent  of  the  new  year.  You  will  be  as  much  pleasea  to  read  th: 
-m  to  write  it, 

October  22,  Colonel  Dobbins  wrote  further  as  follows: 

*    ♦    ♦    The  Vedalia  had  practicaUy  freed  my  orchard  of  Iceryas  on  the  I 

/uly.    It  was  on  that  date  that  I  was  obUged  to  post  a  notice  at  the  entrance 

place  saying  that  I  had  no  more  Vedalias  for  distribution.    The  Scale  and  Lu 

^ad  fought  out  the  battle,  and  while  the  carcasses  of  tlie  vanquished  were 

Aiere  present  to  tell  of  the  slaughter,  the  victors  had  disappeared  almost  ei 

rom  the  field.   I  have  35  acres  in  orchard — some  three  thousand  two  hundret 

n  All.     T  nevor  o^ioni^^d  any  Vecl^lias  in  my  grove,  excepting  the  two  oo 


bvliiclt  TOD  brouKtit  tome  foureeU — rate  box  on  Febmaiy  SS  and  two  boxec^ 

■^  ■"      ■•--•-  3d  U     Hnil  i     r  a^e  f  rnn   1  t  ^      1  on  II  e  15th  of  April,  and  from 
(I  '  t-    f  J  pril  I  found  larv;e  upon 

J  n  ^Je  at  the  time.    I-have 
,.  I  twtnty-six  ill  numbor,  to 

Jpnaoaaiiy  distribute  1  ov  r    dp  hun  Ireii  an  1  tweotj  tnousond  Vedalias  in 


Hr.  A.  Scott  Cbapmiii  describes  the  result  of  tlie  colonization 
mn  his  own  place  and  that  of  his  father  in  a  letter  dated  October 
Ml,  as  foUon^e: 

•  •  •  The  Vedaliaa  that  you  brought  to  my  place  nboiit  the  20th  of  last  March, 
idwUoh  we  colonized  on  four  large  orange  trees  that  were  covered  with  Flut«d 
jdt,  hkTe  spread  in  all  directions,  although,  to  begin  with,  they  followed  the  di- 
ctitn  of  the  wind  most  readily.  From  those  four  trees  they  have  multiphed  so^ 
fidly  that  in  my  orchard  of  tlu'ee  thousand  trees  it  ia  aeldoin  tliat  we  can  now ' 
td  t  Fluted  Si'iUe.  I  find  a  few  of  them  on  some  weeds  in  spots,  but  I  can  also 
Bd  the  beetles  there.  The  trees  have  put  on  a  new  growth  and  look  altogether 
Ufocnt;  even  the  black  fungus  on  the  old  leaves  has  loosened  its  hold  and  begins 

I  All  to  the  ground.  Besides  havine  cleaned  my  orchard  they  spread  also  to  the 
"""  ■  "  of  my  cousin  and  to  my  father's  orchard;  the  latter  was  also  rc-entorcod 
'  from  Mr.  J.  W.  Wolfflkill  and  from  Col.  J.  E.  Etobbins.  As  my  father 
■  nnw  ten  thousand  trees,  and  moat  all  were  more  or  less  infc8t«,>d,  the  Ve<lalias 
llftgrsiid  feast  ahead  of  them,  and  they  have  done  their  work  most  wonderfully. 
natlhftveBaid  of  my  orchard  applies  lo  my  father's  also,  and  really  to  all  our 
itgUxiTS.  When  the  Vedalias  first  l>egan  to  multiply  we  took  colonics  of  fifty  or 
an  in  the  pupa  stute  and  placed  them  in  ditTerent  portions  of  the  orcliard,  and 
nnhtd  we  not  done  bo  the  Vedalia  unaided  would  iteetf  have  reached  there  in 
^■Mt  the  same  time. 

On  the  Ctiapmau  placo  the  Vedalias  have  cleaned  the  Fluted  Scales  otl  of  the  160 
Hi  ol  land.  They  have  taken  more  than  an  oppressive  burden  off  of  the  orange- 
mia'i  handa,  and  I  for  one  very  much  tliank  the  Division  of  Entomology  for  the 
VaSa  eardiTtali»,  the  insect  that  has  worked  a  miracle. 
InAtigust  Prof.  W.  A.  Henry,  director  of  the  Wisconsin  Agri- 
lltaral  Experiment  Station,  visited  Calirornia  in  the  interest  of  the 
■spaitment  of  Agriculture  and  made  personal  observations  upon 
»  remit  of  this  importation  of  the  Vedalia.  His  account  we  quote 
ibrief: 

b  itodying  thb  insect  we  first  visited  the  place  of  Bfr.  William  Nilaa,  in  Los 
Byila^  where  the  "Ladybird"  {Vedalia  cardtnalis)  vaa  being  propagated  bythe 
n^  insect  commission  for  diseentination  among  the  orange  grovee  infested  with 

*  OoUony  Cushion,  or  White  Scale.  We  found  five  orange  trees,  standing  about 
'lot  hwh,  inclosed  by  walls  ck  cheap  muslin  supported  by  a  light  frame-work  of 
WL  nie  orange  trees  inside  this  canvas  covering  had  originally  been  covered 
■fc  tlw  White  Scale,  but  the  Vedalia  which  liad  been  placed  on  those  trees  were 
lUf  ccoBiiming  the  last  of  the  petOa.  Entering  one  of  these  canvas  houses  we 
ttdthe  Vedalia,  both  larvES  and  adul(s,  busy  consuming  the  Scale;  here  and  there 
itti  anvae  were  the  beetles  endeavoring  to  escape  to  other  trees.  These  insect- 
Mi  WBV  in  charge  of  Mr.  Kircheval,  one  of  the  county  insect  commissioners,  who 

S>  racord  of  the  distribution  of  the  beetle.  It  was  indeed  a  moat  intereeting 
to  Me  the  people  come — singly  and  in  groups — with  pill  boxes,  spool-cotton 
■^  or  tome  sort  of  receptacle,  m  which  to  place  the  Vedalias.  On  application 
Vvny  allowed  witliin  the  insectariea,  and  each  was  permitted  to  help  himself 
W>  liMties,  which  were  placed  in  the  boxes  and  carried  away  to  be  placed  on 
IliBd  vines  infested  with  the  White  Scale  at  their  homes.  Mr.  Kircheval  kept 
Neord  of  the  parties  and  the  number  of  beetles  carried  off.  The  number  coming 
f  tti  Tedalia  was  surprisingly  large — scores  in  a  day — and  each  secured  at  least  a 
*<(Qw  helpful  beetles.  That  the  supply  should  hold  out  under  such  a  drain  was  a 
*"         '  3,  and  speaks  better  than  words  of  the  rapidity  with  which  the  Tedalia 
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when  there  are  Scale  insects  enough  to  nurture  the  young. 
_.. -.^ .__     T ..„_.,_    .,._..   „.  MadreV 


other  points — I.amanda  Park,  Santa  Anita,  Sierra  MeioTe  VUla,  Pasa- 
At  th«  time  of  our  visit  to  Sierra  tlodre  Villa.  August  2S,  the  White 

afavadf  disappeared  before  the  Vedalia.     At  Santa  Anita,  the  ranch  of 

t,  Bildwm,  we  examined  a  85&-acre  orange  orchard,  in  whidi  the  White 
''~*~~'' a  meet  destructive  course.    Mr.  Baldwin  began  aa  equally  vigor* 


838  hepout  op  the  sbcretaiiy  of  agrioulture. 

OUB  defense,  (i^oing  personally  into  the  oreluird  and  superintendinf?  the  work  of  1 
ing  the  White  S^'alc.  There  was  evt-ry  sif^n.  liowever,  that  the  Scale  n'osfiriii 
bo  the  victor.  Some  of  f  lu'  trees  were  ahuust  ruim-Ki  by  the  severity  of  the  an] 
tion  made.  HaDpily,  l)efore  the  pest  had  i^one  far  in  its  work,  the  Vpdaiii 
heard  from,  and  Mr.  Baldwin  secured  a  number,  which  were  placed  in  thet 
of  one  man  8{ieeialiy  <li?t:iil^ii  ui  look  after  its  welfare.  Tli is  individual  spa 
weeks  in  oolonizin;;^  tlu  \%vlaliii  in  various  parts  of  the  orchard.  After  thatti 
careful  examination  showed  the  .supi^riutendent  that  the  work  of  colonic iiie i( 
complete  that  further  effort  in  that  line  was  unprofitable.  It  was  predicted  a 
time  of  our  visit  ihat  a  few  weeks  more  would  leave  the  orchard  entirely  free 
the  White  fieale.  At  Chapmairs  we  fomid  the  citrus  orchard,  formerly  so  faii 
entering  the  deaili  st:i;;^es  from  the  Wliite  Scale,  which  wa.s  now  fortunately! 
so  effectually  che-ked.  At  Vasadena,  on  the  grounds  of  Prof.  Ezra  Cnrr,  we  f 
that  some  of  the  shrubbery  had  be<^n  St^riouwly  injured  by  the  "WTiite  Sc^ale,  buttt 
to  the  Vedalia  nor  a  Kingle  pest  was  alive  at  the  time  of'  our  visit.  Mrs,  Jennie 
pronounce<l  the  Vcdidia  *'  a  niiracle  in  erit!»niolog\'." 

A  word  in  rein  tion  to  th.e  i^raud  work  of  the  bepartment  in  the  introdncti 
this  one  i)re<laceous  insect.  Without  doubt  it  is  the  best  stroke  ever  niad«  b 
Agricultural  Department  at  WaiJhington.  Doubtless  other  efforts  liave  beer 
ductive  of  greater  p^od,  b;:i.  they  were  of  sucli  clmracter  that  the  people  coul 
clearly  nee  and  appreciate  tli"  benents,  so  that  the  Department  did  not  receii 
credit  it  d.^Hervea.  Here  is  the  finest  illustration  possible  of  the  value  of  tb 
partmeut  to  ffi\e  y)(.v>pie  nid  in  tune  of  distress.  And  the  distress  was  very 
mdeed.  Of  all  scale  jjests  the  White  S<*ale  seems  the  most  difficult  to  cope  witli 
had  no  remeilv  b«»en  f<.>und  it  would  prol.>ably  have  destroyed  the  citrus  indust 
the  State,  for  its  spreading  to  every  grove  would  prol)ablv  be  only  a  matter  of 
It  was  the  Department  of  Agriculture  at  Washington  wfiich  introduced  the'V 
ington  Navel  Orange  into  South  C-alifomia,  and  the  Department  has  now  giy 
effective  remedy  for  the  worst  scale  insect.  The  people  will  not  soon  for^ 
beneficial  acts. 

We  have  quoted  tliese  statements  of  Colonel  Dobbins,  Mr.  C 
man,  and  Professor  Henry  for  tlie  reason  that  they  are  made  by 
witnesses  both  interested  and  uninterested  and  afford  amorepe: 
idea  of  the  ^j^ood  accomplished  than  anything  we  can  say. 
rapidity  with  which  tlie  Vedalia  has  multiplied  and  the  von 
which  it  has  slunvn  have  cast  nearly  into  the  shade  the  other  ii 
enemies  brought  over  at  the  same  time.  The  Dipterous  parafiit 
which  we  expected  much,  proves  to  be  a  very  slow  breeder  anc 
to  adapt  itself  readily  to  the  California  surroundings.  The  same 
be  said  of  the  other  insects  brouglit  over  alive.  A  very  prom: 
predaceous  caterpillar  (larva  of  Thaipoclvares  cocciphaga  Mey 
Plate  III,  Fig.  G)  was  unfortunately  lost,  partly  through  the 
success  of  the  Vedalia.  Several  of  the  other  ladybirds,  nearly  a 
the  Scyninid  group,  were  observed  to  feed,  but  were  soon  lost  s 
of.     They  may  i)osaibly  increase  and  yet  be  found  acclimate<l. 

ADDITIONAL   POINTS   BROUGHT   OUT  THIS  SEASON. 

We  may  brioily  suriiinarize  a  few  other  matters  connected 
Tcerya. 

Gas  TrfQhnrnf. — W»'  in(Miiioiud  in  our  last  annual  report  a  pj 

scheme  for  one  of  ihi*  fniJii^^iLVin,^'  procosst-s,  and  stated  tlhat  froi 

formation  vliich  vre  ]::ni  n'(.u'i\i»(l  from  the  Patent  Ofiice  no  p: 

lad  Ijeen  is.-ui'd   ;;:L(i  Ijiiit   on  .'icouni  of  the  so-cailed  Hatch  J»J 

laving   (;:v|)ir(Ml    no   ii-l^n'.- ]<aJ<rit  can   be  issue<:l   for  the  pro 

Another  ciaiin  lo  a  jKitMit  i.<'!S  rrc.-ojuly  ]>een  made  in  California 

II  refers.'!:'; J'  lo  it  \vc  iht-il  c^)h:  Vvp^at  our  stjilenient  of  a  voar 

Vs  indicateil  intliis  rci^'i't  uuiL-rthe  head  of  '*  Work  of  iieluage 

Ml'.   Coiiuill^'iL  ha-  l;i.:"U  e\]»f  i  ini.'iiling  with  a  view  of  findi 

olieap(.*r  nictiioJ  of  usii'g  ilu-  Lv«iiofyanic  gas.     He  has  succeed* 

'•o-in^^^i^j  t)''»  ^>Yi".j;w:-  --n  one-tliird  tiiat  necessitated  bythef^^ 


lile  mnch  of  the  cumbersome  machinery  d 
!88?  has  been  found  nnnecessar}'. 
'arnsife.f. — Of  the  native  parasites  mentioned  in  our  last 
»e,  ii&melj,Sncifrtu3dnf>ius,Coccopkaijits calif omicti-3,aiid 
icus  were  dascribed  by  Mr,  Howard  in  the  Feoruary  nuni- 
BCT  Life.  The  others  we  hope  soon  to  doscribo  uniler  the 
ady  given.  A  now  enemy  has  been  re(rorded  by  Mr.  Co- 
the  Angnst  (1880)  number  of  Insect  Life,  page  49,  in  the 
long,  slender,  brownish  soldier  beetle,  Telepliorus  consors, 
i  upon  the  Pggs  of  Icerya  after  first  tearing  off  the  cottony 

star's  Trip  to  Australia. — Our  Indiana  agent,  Mr.  F.  M. 
•But  to  Australia  on  the  December  (1888)  steamer,  return- 
country  in  April,  Wo  stint  him  primarily  to  make  a  re- 
e  agricultural  aspects  of  the  Melbourne  Exposition,  in 
with  our  arrangement  with  the  State  Department,  but  he 
d  Mr.  Koebele  somewhat  in  his  work.  A  report  by  Mr. 
3on  some  Tasmanian  insects  m^y  be  found  in  the  June 
Insect  Lii'-e,  pages  .361  to  364. 

icaiion  to  prevent  Icerya  from  ascending  Trees. — Mr.  Co- 
orted  in  April  that  he  had  been  experimenting  in  this  line, 
that  an  application  prepared  of  4  ounces  of  reain,  1  ounce 
,  and  5  fluid  ounces  of  cotton-seed  oil  melted  and  stirred 
id  spread  upon  the  trunk  of  the  tree  will  remain  moist  for 
li.  He  advises  the  use  of  this  application  where  the  trees 
washed  with  cold  water,  as  a  means  of  preventing  the 
3  from  climbing  back  upon  the  same  tree. 
Imporfations. — From  the  present  outlook  no  further  im- 
ff  VecJalia  nail  be  necessary.  In  May  the  fruit-growers 
ia  petitioned  the  Department  to  send  another  qualified 
the  entire  matter  is  well  summarized  in  a  letter  written 
1.  Edwin  Willits,  Assistant  Secretary  of  Agriculture,  to 
llwood  Cooper,  president  of  the  State  board  of  horticul- 
rhich  is  jiuolished  in  the  July  number  of  Insect  Life. 
details  tue  exact  position  in  which  the  Department  ia 
no  Department  has  now  coi'respondeuts  in  Australia  so 
ed  and  so  extremely  obliging  that  it  ia  quite  likely  that 
■ices  may  bo  received  without  the  necessity  of  sending  an 
at  country, 

i-plant  (if  /oiT.'/a.— ilr,  Coquillett  wrote  in  May  that  be  had 
,  time  found  the  leci-j-a  to  infest  a  conifer,  A  Cedar  of 
yedrus  lihani)  growing  in  a  door-yard  in  Loa  Angelea  was 
red  with  the  insect  in  all  stages.  This  is  tiio  first  record 
■ing  a  conifer  in  California,  although  in  New  Zealand  it 
Tind  upon  piiiea,  fir«.  and  apruce, 

a  Icerija  .S/.-aiv. — The  Flur  id  a  newspapers  on  a  number  of 
icaaiona  during  the  (.'.'i.rly  part  of  tlie  seasnn  published 
to  thu  oilt'ct  that  the  Icerya  had  been  funiid  in  Florida. 
Df  these  caspH  were  investigated  bv  correspondence  and 
ommon  Mc-jily  Bug  op  the  Florida  Wax-scale  was  found 
,9e  to  have  originatm.1  the  rumor,  Icerya  purchasi  has 
rand  in  any  of  the  ICastem  Stjttes,  although  its  appeaj-- 
1  Atlantic  coast  is  poa»ible  at  any  moment.  Wa  pomted 
oger,  in  our  report  for  18S(J  and  in  other  writings,  and 
nge-growera  should  adopt  concerteil  means  to  prevent  such 
le  by  the  m:jst  etringeut  examination  and  disiufectiou  of 
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plants  and  cuttincps  from  sonthem  Calif omia,  Australiay  Keiw  Zeil* 
and  and  South  Airica. 

Coiicertiing  the  Lestophonus, — The  genus  whicli    Dr.  Williston 
erected  for  the  first  found  of  the  Australian  natural  enemies  of  Icem 
proves  to  be  a  svnon^Tn,  and  the  insect  should  be  known  as  Or^po- 
chcetum  icerycB  (Williston).     After  an  examination  of  the  matoial 
in  the  Department  collection  made  by  Dr.  Williston  during  Awil 
last,  he  was  tolerably  certain  that  the  specimens  of  this  pj 
reared  from  Icerya  were  identical  with  specimens  reared  from  auo 
large  scale  insect  in  Australia  named  MoruypliUzhus  crawfordij  auu 
his  statement  to  this  effect  is  published  in  the  May  number  of  Insect 
Life.     His  conclusions  have  been  criticised  by  Mr.  F.  A.  A.  Skuse,  of 
Australia,  and  recent  examinations  which  we  have  made  with  mon 
extended  material  prove  that  Mr.  Skuse  is  correct  and  that  the  spe- 
cies infesting  Monophloebus  is  a  different  species,  as  species  go,  f 
that  infesting  Icerya.     Both  species,  however,  seem  to  breed  i] 
criminately  upon  both  Icerya  and  Monophlcebus,  so  that  Mr.  Aoe- 
bele's  sendings  of  infested  Monophlcebus  were  as  viduable  as  aatb- 
ipated. 

The  VedcUia  confined  for  Food  to  Icerya. — The  feeding  habits  of  tie 
y edalia  seem  to  be  very  uniform,  and  up  to  the  present  time  it 
not  been  noticed  to  feed  upon  any  other  scale  insect  than  the ' 
for  whose  destruction  it  was  brought  over.    We  at  one  tju     fe    i 
that  it  might  breed  upon  the  Cochineal  insect,  in  which  case  lu      ewl 
into  Mexico  might  have  proved  unwelcome;  but  we  learn  from 
R.  Allan  Wight,  of  New  Zealand,  that  in  that  colony  the  Vei 
does  not  feed  upon  Coccus  cacti. 

A  new  primary  Hymenopterous  Parasite  in  ^w^froZto.— Justas 
we  fire  sending  in  this  report  we  have  received  from  Mr.  Crawford 
a  series  of  a  new  primary  parasite  which  he  reared  from  a  number  of 
Iceryas  received  from  a  place  50  miles  south  of  Adelaide.  Mr.  Craw- 
ford writes  us  that  the  proprietor  of  the  CTove  had  never  seen  any- 
thing of  the  kind  and  sent  them  to  him  for  determination.  Upon 
examination  they  prove  to  belong  to  a  new  genus  somewhat  cl<  1 
allied  to  Dilopliogaster  Howard,  the  only  species  of  which  is  a  f 
valuable  parasite  of  the  Black  Scale  in  Cahfomia.  This  new| 
we  have  called  Ophelosia,  naming  the  species  after  Mr.  Crawfora,iU 
testimony  of  his  great  interest  in  the  matter  and  of  our  high  appro* 
ciation  of  his  labors.    (See  Insect  Life,  VoL  II,  Nos.  7  and  8,  p.  S«>) 


THE  SIX-SPOTTED  MITB  OF  THE  ORANQB. 

{Tetranychus  Q-w^acvlalus  Riley.) 

Order  Acabina;  family  Tetranyohidjl 

[Platen.] 

Since  1886  no  pest  has  caused  more  uneasiness  and  alarm  aiQOBg 
the  orange-growers  of  Florida  than  the  one  now  generalh^knoimW 
the  above  name.     Our  correspondents  have  also  referred  to  it, 
ever,  as  the  "  Leaf -mite,"  the  "  Spider,'*  the  "  Califomia  S 
"Red-spotted  Mite,*' and  the  "Red  Spider."    Thisp      u 
its  appearance  in  numbers  in  1886,  being  especially  aDUs      *  ^ 
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in  groves  at  Maitland  and  Orlando.  Its  appearance  immediately 
tiesevere  freeze  of  1885-86  led  to  the  very  general  belief,  which 
cbably  well  founded,  that  the  trees,  weakened  by  tho  cold  of 
winter,  were  unable  to  resist  or  sustain  the  attacks  of  the  mites, 
HI  enabling  l^e  latter  to  multiply  prodigiously. 
Wa  are  at  present  nnable  to  decide  whether  this  mite  is  an 
Ugenons  species  or  a  comparatiTely  recent  introduction.  The 
mer  sappositiou  seems,  from  the  facts  at  hand,  the  more  proba- 

L 

ffhateTer  ita  origin,  its  appearance  in  injnrioiis  numbers  practi- 
llf  dfttes  from  the  ^ring  of  1886.  With  the  rainy  season,  June 
a  July,  of  that  year,  the  mites  entirely  disappeared..  They  again 
pau«a  during  the  dry  season,  March  to  June,  1887,  in  even  greater 
mbers  and  over  a  wider  territory,  extending  their  attacks  over 
Dort  the  entire  orange  belt  of  the  State.  The  drought  o&that  year 
innnsuany  severe  and  the  mites  increased  enormously,  but.  were 
lin  destroyed  by  the  midsummer  rains.  During  the  year  1888  its 
pearajice  was  not  so  marked,  but  it  was  very  generally  reported, 
i  m  many  places  was  as  injurious  as  in  either  of  the  two  preced- 
tyears. 

the  long  and  severe  drought  of  the  present  year,  during  which  in 
my  places  seven  weeks  passed  without  rain,  again  afforded  the 
it  possible  conditions  for  the  abundant  increase  of  the  mite,  and 
m  is  no  doubt  but  that  it  was  more  wide-spread  and  destructive 
m  in  former  years. 

fince  the  appearance  of  the  Six-spotted  Mite  of  the  Orange  in  1886, 
>  Florida  press  has  made  frequent  reference  to  it,  both  editorially 
i  through  correspondence.  Several  of  the  articles,  and  especially 
K  of  a  former  agent  of  the  Division,  Mr.  H.  G.  Hubbard,  of 
xeent  Cfity,  Fla, ,  were  of  a  practical  nature,  describing  the  work 
the  mite,  and  giving  measures  of  value  against  it.  * 
)uiing  the  past  four  years  the  Division  nas  received,  especially 
ling  ^e  months  of  April,  May,  and  June,  alarge  number  of  letters 
[oinni;  about  this  pest,  all  of  which  have  been  answered  at  length, 
in^  botiti  the  history  of  the  mite  and  the  best  means  arainst  it. 
htits  re-appeariince  in  the  spring  of  1889  the  Department  was  again 
[ed  by  orange-growers,  and  particularly  by  Senator  Pasco,  to  send 

Xt  to  Florida  to  study  its  habits  and  to  experiment  with 
J.  At  that  time,  however,  we  were  unable  to  carry  out  the 
jgestion,  and  it  was  determined  to  draw  up  a  preliminary  report, 
I  at  some  future  time,  if  found  desirable,  to  make  a  fuller  field 
dy  of  the  subject.  Letters  were  therefore  sent  out  to  a  large 
nber  of  orange- growers  of  Florida,  in  which  the  full  history  and 
>it8  of  the  mite  were  given  as  far  as  known,  and  also  the  various 
uares  against  it  that  nad  been  used  or  recommended.  Request 
Imade  that  these  remedies  or  others  be  tested,  and  also  that  we 
informed  of  any  new  fa<:ts  relating  to  the  habits  or  remedies  that 
dlt  come  under  notice, 

Iw  responses  have  been  very  satisfactory  and  have  been  uspd  in 
preparation  of  this  article,  Mr,  Ashmead,  an  agent  of  the  Divis- 
,  ms  in  Florida  in  July,  and  was  directed  to  make  investigations 
llUiig  principally  to  the  disappearance  of  the  mites  with  the  rainy 

h»MtIdn  bj  Mr.  Hubbard  in  the  Florida  Dispatch,  May  14. 188G.  and  Jul;  85, 
^MhI  br  His.  L.  B.  KobinEon,  in  The  Home  awl  Farm,  Mj  15, 1886. 
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FOOD-PLANTS. 


Tho  original  food-plant  of  this  mifo  is  still  uncertain.  It  was  first 
noticed  on  tluj  Wild  or  JSuiir  Orange.  It  soon  attacked  the  Swwt 
Orange,  and  tlio  daniaja^o  was  much  greatt.T  tJian  in  the  ca.se  of  the 
wild  trees.    .Later  th(.^  loiU'ju  and  citrus  trees  generally  were  iufestei 

DESCRIPTION  AND  LIFE  HISTORY. 

The  natural  position  of  this  mite  is  with  the  Siunning  Mites 
(Tetranychi'ite),  ^4*  vv'hich  the  K»'d  Sj)id'jr  {T.  telaruus)  of  hot-iioiii?>3 
is  a  familiar  ovain|)l«».  TLe.se  mites  liave  the  habit  of  congregating 
on  the  lc'avv*>  of  v;irious  pl.i!its,  f»si)Oci.'illy  on  the  lower  side  aluug 
the  priucipai  voiiis.  where  tln.y  spin  tlieir  delicate,  scarcely  i.>erct'p- 
tible,  we]>^^.  Uti.lei*  tlie  protection  of  liiese  vreby  they  feed  on  i!ie 
juices  of  the  h^af  t:\:tracted  iJirougli  ahrasi('nsin  the  epidermis,  caus- 
incf  the  loaves  to  l)»'cumo  [);ile  and  s[)otted,  ar.d  finally  to  shrivel  and 
fall. 

The  f^peci'.^s  und-r  consi<loratir)n  when  full-grown  is  about  0.3  milli- 
meter lon;^',  nviil  in  snapi',  liM'i.iL;  v.-i(l!\<r  jI■:^■t  Sack  of  tlie  eyed.  Tne 
general  color  is  [).i:e  giviiiidi-vcilow:  Ihe  abdomen  is  marked  above 
with  six  or  h-ss  sukvII  du>;i:y  s[)ot;s,  which  are  arranged  in  two  sub- 
doi*sal  rov/s  tif'  tlij-ee  spots  each.  Tlivse  markings  are  quite  constant, 
especially  in  tlio  small«*r  an<{  moi-e  numerous  specimens,  though 
somewhat  vnriabl»)  in  tlio  iarii;-er  mites. 

The  young  m.ite  dilters  f r«  )m  the  adult  in  size,  and  in  being  either 
without  markings  or  in  having  the  middle  i>air  wanting;  also  in 
having  but  tliree  pairs  of  feet. 

The  eggs»  which  areloosf^ly  attached  to  the  web,  are  globular,  very 
minute,  t)ut  large  in  proporiion  to  tin?  size  of  the  adult  mite,  and  are 
either  colorless  or  very  pale  greenish-yellow.  ' 

With  warm  and  dry  weathcM-  llic  ])eriod  from  tho  egg  to  the  adult 
is  certainly  short,  ]>i*obf\My  not  exc-ieding  t£>n  days. 

MEANS  OF  DISPERSION. 

This  mito  may  bo  cariii.'d  from  tree  to  tree  or  from  grove  to  grove 
as  are  the  scale  [k-Ms  oi  the  (.Vran.ice  or  the  rust  mites,  the  variouj? 
nutans  of  disp..»rr'ion  of  which  ar<^  discussed  at  length  in  Hubbiinl's 
'*  Insoc- s  A (Tcctiiui^  1  h*'  ( )ra]iLCr."  Tliev are  doubtless  transported '^n 
leaves,  fruit,  mul  u'li'M-ry  s:«)ck:  and  more  commonly,  perhaps,  by 
attacliing  llniinsulvr's  to  oinls  and  insects.  The  rate  of  progression 
of  tho  niit!.\s  is  nbout  '^  inch"--,  to  tho  minuto'or  10  feet  to  the  hour. a 
qvMid  sutji''i..'iii.  io  eiiabh'  tlirjii,  anaidi^d,  to  overrun  a  grovo  in  a 
single  sea.scui. 

KFKKCT   OF    ITS   ATTACK. 

Tli»'  first  i'.vl:''M'ioii  oT  ll'.*  v.'nrl:  «;f  this  mite  is  tho  yellowing  of 
i\r  loavr--;,  v/'ii^h  iJii  tlu-  npprr  surface  sliows  as  a  line  of  streaks 
-•'d  sj>!»l<  .-  ■'  ■  i,;-  ('ir.:i-r  .-iih'  o;'  ijio  nii-lrib  (Plate  II,  Fig.  '2).  The 
liidor  surl.'ico  ( Platf.  II,  Kig.  1)  becomes  soiled  by  the  accumulated 
'X(M'oi)i«Mjts  in  til'.'  forni  of  iniiiulo  black  s])ots  and  by  the  webs  and 
■■'si  sidiis  of  I  he  mit',  s.  LaiiT  tho  leaves  curl  or  shrivel  and  finally 
.ill.  leaving  the  ti'ee  Jioarly  i-aro,  arid  in  severe  ctises  the  liml»saTe 
villod  back  si.  vri'al  inche-..  Tho  general  estimate  of  our  correspond- 
•ut'-^  is  *^in^  I'M'iiv  ipfesti'd  t.reijs  loso  one-hali"  or  more  of  their  leaves, 
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a  <m&-third  bo  twO'tfairda  of  the  half-grown  fruit.  The  faU- 
wcially  'if  the  iatt&r,  ia  also  charerod  to  the  drought.  A  single 
_  *  o!'  the  shrinkage  in  tho  yitild  of  oraiit,'us  froai  this  cause 
he  i;ivi'(i,  },Tr.  A,  S,  JCt-llfi,  m;iiiac;i?r  of  tln'  Ci'fiCtiiil.  l.)rango 
rBUranpany,  of  Ultra,  Fla.,  writes  Jfune  10,  188'J: 
at  this  grove  we  shipped  24,0CM>  boxes  of  oranRCS  during  the  past  season, 
•as  this  eeouon  we  only  expect  about  9,000  or  10,000  bo^Les,  although  the  trees 
Berer  ao  laden  with  bloom  as  in  the  spring  of  ltS89. 

TIME  OF  appearancb;  effects  of  climatb  and  soil. 

le  yearly  injuries  occasioned  by  tho  mitRs,  and  hence  tho  mites 
laelres,  begin  to  be  noticed  in  the  latter  part  of  February  or 
of  March,  and  the  severitj'  and  duration  of  their  attacks  are 
ndent  on  the  diy  stason,  which  prevails  to  a  greater  or  less  degree 
.  February  or  Slarch  to  the  middle  of  May  or  the  first  of  June, 
rainy  season  of  four  to  six  weeks'  duration  in  June  and  July  so 
eea  tlieir  numbers  that  they  escape  the  further  notice  of  the 
ge-growers,  who  very  generally  report  that  they  entirely  disap- 
We  have  reports,  however,  from  one  or  two  intelligent  ob- 
ffs  of  the  occurrence  of  both  eggs  and  mites  on  the  trees  in  Au- 
and  September,  That  the  disappearance  of  the  mites  is  almost 
ilete  is  still  further  sho'wn  by  the  investigation  of  Mr.  Ashmead 
(dy  alluded  to.  After  examining  in  Jmy  a  number  of  groves 
had  been  severely  infested  earlier  iu  the  season,  he  was  able  to 
living  mites  in  bnt  one  instance,  and  then  only  in  limited  num- 
We  have  little  direct  evidence,  therefore,  that  the  mites  breed 
te  orange  trees  from  July  to  February,  but  until  evidence  to  the 
"ary  is  produced  it  is  safe  to  assume  that  some  few  survive  the 
;  and  by  reaaon  of  their  limited  numbers  and  the  new  and  vig- 
I  growth  of  foliage  following  the  rains  they  do  no  appreciable 
ig[e  aud  are  not  noticed. 

pid  increase  is  prevented  from  July  to  September  by  frequent 
BIS,  and  from  October  to  February  by  rains  and  cold.  The 
r  period  may  either  be  passed  by  the  adult  in  a  dormant  condi- 
onder  bark  or  other  protection  near  at  hand,  or  by  the  eggs, 
^B  case  with  certain  allied  species  the  habits  of  which  are 
™* 

tiaa  been  abundantly  proved  that  vigorous  trees  are  compara- 
f  free  from  the  attacks  of  the  mites.  This  is  shown  in  that  seri- 
iqnry  is  only  done  in  the  time  of  drought;  that  young  growing 
Me uttle affected;  that  the  hardy  Wild  t)range  is  mucnlees  sub- 
o  attacks  than  the  sweet  varieties;  and  that  trees  grown  on  low 
i  laud,  or  where  irrigation  or  artificial  watering  is  practiced,  are 
ise  exempt. 

MB  grown  on  "high  hammock  land,"  which  is  rich  in  tho  cle- 
8  of  plant  food,  are  not  in,|ured  to  any  extent.  The  "pine  or 
r  laaa,"  on  whicli  ninety-nine  one-hundredtha  of  the  oranges 
rown,  and  on  which  artificial  fertilizers  must  be  constantly  em- 
df  Buffer  most  both  from  the  drought  and  the  mite. 

EFFBCT  OF  CLEAN  AND  CAREFUL  CULTUEB. 

.{C9iltTlee  F.  Parker,  of  Gabriella,  Orange  County,  writes  that 
tin  ooltnre  he  was  able  to  keep  his  grove  comparatively  free 


ttta^'. 
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from  the  mites  and  to  secure  large  yields  of  fmit.     In  this  cqzuim- 
tion  he  says,  in  letter  of  December  30,  1887: 

I  did  what  I  thought  common  sense  suggested,  viz,  at  once  set  aboaft  oow-pefr 
nin^  and  well  workmg  that  portion  of  the  grove.  *  *  *  The  result,  whether  of 
the  treatment  or  of  natural  causes,  was  tliat  this  year  (1887)  these  trees  htve  ill 
borne  heavily,  and  I  have  seen  scarcely  one  of  the  pests  in  any  part  of  the  groraof 
one  thousand  trees. 

Mr.  Andrew  Hamman,  of  Fort  Mason,  Lake  County,  in  letter  of 
June  13,  1889,  states  that  the  grove  of  which  he  has  charge,  Ifr.  J. 
M.  Bryan's,  suffered  less  than  one-fourth  as  much  from  the  mite  and 
drought  as  othoi^s  in  the  neighborhood,  because,  as  he  writes,  it  ^ 
kept  thoroughly  cultivated  and  clean. 

REMEDIES. 

The  fact  that  the  midsummer  rains  effectually  destroy  the  r 
has  led  to  a  very  general  neglect  of  measures  that  could  be  i 
with  good  results  earlier  in  the  season,  and  orange-growers      » 
rule  have  relied  on  the  possibility  of  timely  rains  instead  of 
tuting  energetic  and  preventive  work  against  this  pest.    A  nui 
of  trials  with  insecticides  have  been  maae,  however^  and  the  foLow- 
ing  accounts  have  been  received,  for  the  most  part  m  answer  to  on 
request  for  such  reports,  already  referred  to.    Others  have  appeared 
in  Florida  papers.    Both  in  the  case  of  the  letters  and  the  publi^ 
accounts,  we  nave  quoted  the  language  of  the  writers. 

The  principal  insecticides  employed  have  been  the  kerosene  emul- 
sions, to  which  powdered  sulphur  has  commonly  been  added,  whalfi- 
oil  soap  and  sulphur,  and  the  Eureka  Insecticide,  a  preparation  ol 
sulphur  and  lime  intended  especially  for  the  Orange  Rust-mite,  manu- 
factured by  E.  Bean,  Jacksonville,  Fla.  All  the  insecticides  named 
have  given  fairly  good  satisfaction.  The  use  of  whale-oil  soap  and 
sulphur  is  recorded  in  experiments  Nos.  1  and  2;  of  kerosene  emul- 
sion and  sulphur  in  Nos.  3  to  6;  of  the  Bean  Insecticide  in  No." 
Applications  of  pure  water  have  been  followed  with  good  results, 
shown  in  experiments  8  and  9. 

It  is  wortliy  of  note  that  sulphur,  the  well-known  specific  agai 
the  Orange  Rust-mite  is  also  a  valuable  means  against  tne  Six-spotw 
Mite  of  the  Orange,  so  that  the  same  application  that  prevents  the 
rusting  of  the  orange  by  the  former  mite  will  keep  the  latter  in 
check. 

EXPERIMENTS  WITH  INSECTICmES. 

No.  1. — Wliale-oU  S^mp  ayid  Srtlphur, — "The  remedy  ia  sulphur,  which  is  be^sp 
plied  with  some  viscid  licjuid  in  the  form  of  spray.  "Whalo-oil  soap  solution  is  aj 
excellent  medium  in  which  to  ai)ply  the  sulphur,  as  it  is  itself  a  powerful  insecti' 
cide,  and  moreover  causevS  the  sulphur  contained  in  the  solution  to  adhere  to  tlu 


leaves.    The  eggs  of  the  mite  are  not  killed  by  the  mixture,  but  the  sulphur  levoB^ 
ing  on  the  leaves  will  kill  the  mites  as  they  hatch.    The  whale-oil  soap  wlu 

illon  of  waiter.  o« 
.Hubbard,  in  JMb> 


should  not  be  less  than  one-cjuarter  of  a  pound  of  soap  to  1  gallon  of  water.   ^« 
pound  of  8ulj)hur  will  sultice  for  5  gallons  of  the  liquid.  — (H.G.r 


DiftixiicK  July  25.  18^7.) 

No.  2. — '*  The  most  elTective  wash  I  have  known  to  be  tried  here  is  a  mixtur*  (^ 
rv hale-oil  soap,  7  pounds,  and  1  quart  of  sulphur  by  measure  to  1  barrel  of  40 gal 
of  water. 

•'  This  applied  in  a  fine  spray  destroys  all  the  living  mites  and  leaves  a  deposit fl^ 
sulphur  on  the  leaves,  which  destrovs  the  yomig  mites  as  they  hatch."— {A.  S.  KeDl 
Citra,  Marion  (bounty,  Fla.,  June  11,  IS^^O*.) 

No.  i>. — Kvroscui.'.  EuLHlsiuti  (tnd Sulphur. — "Kerosene  emulsion,  with 2 or 3  oni 
of  dry  suli>!iur  a'lded  to  ea<!h  gallon  of  th.*  w.-wh,  may  be  used  as  a  remedy .    Astrw 
w)lution  of  \vlKil"-oil  soap  with  siili)luir  will  also  be  effective.    Sulphurated  lini» 

*  Fencing'  'iroves  and  feeding  cattle  in  them* 


of  Bme,  and  tan  parte 

to  cKertro]^  fhe  cgfi». 

^  ^.       .00  nydli  nrul  mv  A^ceded,  owing  to  tne 

fj  %*M.  cjkK»  uuiuftcmg      'c^gB.    Tne<»ppuK>aaon8  should  be  made  at  inter- 

Hfv  v^ceeding  one  week ;  uve  days  will  be  safer  if  the  weather  is  warm/' — (H. 

r.  xAdbbard,  Florida  Ditpatch,  May  17, 1886.) 

No.  4. — "  Used  Hubbard's  kerosene  emulsion  with  addition  of  3  ounces  of  sulphur 

i      gallon  of  the  mixture,  applying  with  a  small  hand-pump.     Pump  was  so 

u  fcuat  I  could  not  do  much,  nut  I  am  satisfied  that  the  mixture  killed  the  mites 

never  it  came  in  contact  with  them.    Had  no  glass  with  which  to  observe  the 

t  on  Uie  eggSi  and  in  a  few  days  the  mites  were  back  again,  whether  from  eggs 

I AA       )tlier  trees  I  could  not  be  sure,  ai!d  I  am  satisfied  that  had  they  all  been 

fflfti  i/M  any  tree  they  would  soon  have  returned  from  other  trees. " — (Charles  G.  Wil- 

Bose  HUl,  Fla.,  June  10,  1889.) 
iiu.  6.—**  I  used  (1888)  the  kerosene  and  whale-oil  soap  emulsion,  with  the  result 
tat  it  diminished  their  numbers,  although  it  did  not  exterminate  the  pest." — (Charles 
'.PSaAer,  Gabriella,  Orange  County,  Fla.,  June  10,  1889.) 

Ha  «. — **  While  upon  this  subject  it  may  interest  you  to  know  that  I  followed  your 
OTS,  spraying  the  trees  with  kerosene  and  whale-oil  emulsion,  always  near 
i/wu,  and  doing  this  thoroughly.    Only  partial  success." — (Charles  F.  Parker, 
ember  80,  1887.) 
xtO.  7. — Bean's  Eureka  Insecticide. — "  Last  year  we  sprayed  our  trees  for  the  rust- 
iite  with  Mr.  Bean's  preparation  of  lime  and  sulphur.   We  have  been  over  the  grove 
this  year  and  now  again,  and  can  see  that  we  are  helping  the  trees ;  but  it  is 
hard  to  kill  all  the  insects.    We  expect  to  continue  going  over  the  trees,  and 
keep  the  fruit  bright,  as  well  as  get  rid  of  the  spider.    By  means  of  a  horse- 
driver  piunping  to  supply  the  nozzles,  two  rows  of  trees  are  sprayed  at  a 
'    uj  having  another  man  to  pump  the  water,  mix  it,  etc.,  we  get  out  say  10,- 
)  12,000  gallons  per  day,  spraymg  four  or  five  hundred  large  bearing  trees.    It 
•  tedious,  expensive  job,  but  a  profitable  one,  nevertheless. '—(F.  G.  Sampson, 
tondman,  Fla.,  May  28,  1889.) 

No.  8. — Water  as  an  Insecticide, — "I  find  that  spraying  a  tree  with  water  will  rid 

"^  these  pests  by  causing  them  to  fall  to  the  ground,  where  they  are  effectually 

XJyed  by  the  dripping  from  the  trees." — (A.  S.  Kells,  Citra,  Fla.,  June  11,  1889.) 

'^a.  0. — **  By  request  of  L.  B.  Wombwell,  esq.,  I  inform  you  that  the  orange  leaf- 

»*!d  spider)  made  frequent  incursions  into  my  grove  at  Montverde  during  the 

»f  April  and  May  last,  but  invariably  disappeared  upon  the  application  bf 

bowers  of  lake  water  from  a  2^inch  hose  under  a  pressure  of  165  pounds. 

rT  was  thrown  in  a  stream  100  feet  into  the  air  and  fell  as  a  heavy  rain. 

"^       ly  the  whole  surface  of  the  land  was  watered  once  in  five  or  seven  days, 

'^■ouuency  depending  upon  the  evaporation  caused  by  the  wind.    Twice  (mly 

"Mer  applied  to  drive  out  the  insect  when  not  necessary  to  the  land.     *    ♦    ♦ 

I  irrigation  to  wet  trees  and  land  costs,  exclusive  of  plant,  only  25  cents  per 

ipplication,  it  seems  to  me  a  cheaper  method  than  by  the  use  of  insecticicfes. 

Kiove  an  occasional  affected  leaf  could  be  found.    In  neighboring  groves,  not 

M,  more  leaves  were  on  the  ground  than  on  the  trees  when  I  last  saw  them, 

Fune  1."— (James  Franklin,  Montverde,  Fla.,  July  11, 1889.) 

THE  HORN  PLY. 

{Hcematobia  serrata  Robineau-Desvoidy.) 
Order  Diptera;  family  Muscid^e. 

[Plates  IV  and  V.] 

'^e  have  already  published  (Insect  Life,  Vol.  II,  No.  4,  October, 
pp.  9^103)  a  somewhat  complete  account  of  the  life  history  of 
i    ect,  together  with  recommendations  as  to  remedies,  from 
we  may  condense  the  more  important  information,  mention- 
on^  or  two  additional  points. 

FIRST  APPEARANCE,   SPREAD,   AND    INVESTIGATION. 

Iret  learned  of  this  pest  in  September,  1887,  through  Mr.  I.  W. 
m,  of  Camden,  N.  J.     In  the  spring  of  1888  the  same  gentle- 
▲G  89 23 
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3nan  a^aiii  wroto  to  us  about  it,  and  wD  Iieard  of  it  also  in  M< 
III  18S!»  it  Nvas  found  in  many  localities  in  Maryland  and  ' 
Virginia  soutli  to  Bedford  County.  The  latter  j)art  of  Augu 
found  for  llie  first  time  in  tlio  vicinity  of  Washington.  It  "w 
fully  studied  through  the  summer,  mainly  ])y  our  first  a*ssist; 
H(nVard,  and  by  Mr.  Marlatt.  It  is  probably  an  importation. 
se(;t  first  appeared  in  the  neighborhood  of  Pliihulelphiaandgi 
spread  soutJiward.  It  is  unquestionably  identical  with  the  E 
species  Htematohia  serraia  previously  found  in  southern 
The  exact  time  and  place  of  its  imi")oii:ation  has  not  been  tra 
the  prol)abilities  are  that  it  came  over  with  European  cattl 
1S80,  imported  through  the  quarantine  station  of  this  Deparl 
Garfield,  N.  J. 

POPULAR  NAMES  AND  ERRORS. 

The  name  '*Horn  Fly''  lias  been  quite  generally  adopted, 
reference  to  tlie  habit  whicli  tlie  llie.^  have,  particularly  earl 
season,  of  settling  in  large  numbers  around  the  base  of  the 
It  has  also  been  called  the  ^*  Texas  Fly,"  the  ^* Buffalo  Flv,'' 
**Bufrah)  Gnat.'-  These  names  indicate  erronecms  popular 
sions  that  the  insect  came  fnnn  the  West. 

It  is  an  error  to  suppose  that  the  fly  damages  the  horn, 
has  been  often  stated  in  the  newspapers  during  the  past 
Some  persons  believe  that  the  lly  eats  into  the  lnu'n,  causes  i 
and  laj^s^eggs  in  it  which  hatch  into  maggots  and  thus  penet 
brain.    There  is  absolutely  no  foundjition  for  this  opimon. 

LIFE    HISTORY. 

•The  eggs  are  deposited  during  daylight,  chiefly  between 
and  4  p.  m.,  and  more  particularly  during  the'  warmer  r 
hours.  They  are  laid  singly  and  usually  uj)on  their  sides  ii 
surface  of  wet  dung  the  moment  the  latter  is  dropped.  S 
known  they  are  laid  upcm  no  other  substance,  ana  never  u 
dung.  The  larvfp  upon  hatcliing  descend  into  the  dung,  roii 
however,  ratlier  near  tlie  surface.  When  full-grown  they  a: 
two-fifths  of  an  inch  in  length  and  of  normal  color  and  foni 
puparium  is  formed  in  tlu*  ground  brneath  the  dung.  1 
ehi2)sing  fr<)m  the  egg  to  the  adult  is  from  ten  to  seventeen  d 
eraging,  say,  two  W(jeks,  and  th(M"e  are  probably  sc^ven  or  oij 
erations  annually.  The  wintei*  habits  have  not  been  delin; 
terminod.  l)ut  at  this  writing  (the  winter  having  beni  t'xcep 
mild)  the  species  is  found  in  the  hirva  and  pu])a  states.  Hilu 
doubtless  takes  place  normally,  either  as  an  adult  around  st 
as  a  ptipariuiu  holow  th(»  surface  of  the  ground.  The  Hies  luti 
api>earance  in  May,  becoming  most  abundant  in  July,  and  gi 
dwindling  in  this  latitude  until  November  or  until  shar 
nights  become  fre(juent.  The  characteristic  habit  of  rli 
about  the  base  of  the  Imrn  is  d(^v(d(»]jed  only  wlien  the  llies  a 
al)undaiit.  When  lh«*v  avi'raL;^  onlv  mie  hundred  or  so  to  ac 
(•()nij)arativt'ly  I'rw  will  lie  fou'.id  on  tlie  horn.  Moreover  tl" 
clustering  habit  seems  to  he  in<»re  jMvdonuTiant  early  in  th< 
Hk.u  l:«t«'i-.  'J'lic  h.orns  a;*t<  nnt  I  lie  only  ]-esting  places,  as  vn 
bevs  c-hisicr  also  u])on  tli-.-  l\'ir|c,  bclvrecn  tlu'heacland  f<.)rcsli 
where  they  can  i)e  r(\aciied  by  neitiier  liead  nor  tail. 
In  liie  feeding  ])Ositioii  the  wiiigs  are  slightly  elevated, 
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nyri  tiw  bodv  at  fta  angle  of  60°  f»m  tiia  al.  ^    ^ 
M  nut  -n-idcly,  anil  the  oeak.  iiisert^d  benoatli  the 

,  is  held  in  nearly  n,  perpendicular  position.  The  fly,  be- 
iig  its  hoak,  works  its  wa^-  tliroiisih  thp  hair  dosi'  tn  1hfi 
•  is  ftblej  at  h  Uing  of  the  tali  or  an  imjiatictit  turn  of  tJio 
e  instantauconaly  in  flinht,  Bottlinj:;  hack  as  quicklv.  Tlie 
ay  be  readily  r('cE>,c;niKOt]  fi'om  t]ie  fi^nros.  It  Jy  about 
0  size  of  tho  houaL'-Ily,  which  it  rtflembloa  in  gcntiral 

AMOL'NT   OF  DAMAGE, 

soBn  a  ncwsiiama"  statement  fi'ora  Preaidont  Alvord,  of 
Jid  Agricnltiiral  Cfdic^c,  to  the  effect  that  no  damage 
:oviling  to  his  obswvationf.  from  tlio  visitationa  of  the 

that  tho  cattlo  scorn  indillcrcnt  to  it  oven  whon  vor; 
Ho  dofs  not  bclievc!  that  they  have  enusod  any 

even  nuifh  aimoyanco.  Tho  only  way  in  wliich  we  can 
(  extraordiuaiy  statement  ia  by  anpposiug  that  Prcsidont 

not  seen  tlio  flies  ia  tlioir  customary  auHndanco.  Any 
■  in  Fauquier  County,  Va. ,  or  in  some  localitieB  in  Now  Jor- 
laugli  at  sucli  a  stiiteincnt.  It  is  truo  that  the  accounts 
Jigo  done  lia\-o  heen  gi-eatly  0xagii[oi'atod,  and  we  liave 
e  to  substantiate  a  single  reported  caso  of  death  result- 
.0  hitcs  of  tho  fiios.  There  can  ho  no  question,  however, 
hen  as  numerous  as  they  were  last  summer,  they  affect 
iously,  reducing  ftesh,  while  in  the  caso  of  milcn  cows 

milk  is  nnaiiimonsiy  stated  to  be  reduced  from  one-fourth 
.  This  is  a  point  on  which  dairymen  can  not  possibly 
1.  Col.  llohi'rt  Beverly,  of  Fauquier  County,  was  so  cor- 
f  that  liis  range  steers  were  being  badly  rcdiicod  in  con- 
he  shipped  them  off  hy  the  car-load.  There  ia,  moreover, 
imon  oeHef  that  tho  bites  will  eventually  produce  sores, 
o  seen  quit""  q  tuimbpr  of  cattle  afflicted  with  large,  open 
lich  v.-  ■■■:;;,.  ■  „]  to  these  flies.  It  seems  to  us,  how- 
ho  Mi'  iiioctly  the  ca\jse  of  such  spots.     The 

auMi'il  liaises  tho  animals  to  rub  themselves 

nd  ^f  \  .      .  i   frees  and  fences,  and  to  constantly 

Dints  :     ■ '       .   :    :  :  i.;-huodof  the  bag  and  the  inside  of  tho 

?,  will  '  well  roach  in  any  other  way.     The 

•obabl\-:j  ■!.-'■  .    liiiL  ill  this  way. 

t'i;KVi:XTIVK  APPLICATIONS. 

■ny  groa^iy  Kulistauc*  ivill  kfoii  the  flies  away  for  .forcral 
.limber  oL'  I'.Njicrimfnts  wvvo  tiiod  in  the  iiehl.  with  tho 
train  oil.  ivitli  a  litllo  sulphur  or  ciirholii;  acid  added,  will 
es  away  Cor  i'vow  iivf  to  six  days.  whUo  with  a  sm.all  pro- 
larbolie  ;;cid  it  will  havi'  a  liealing effect u]>onsoit-a  which 
leen  fnniu'd.  Trai7i  oil  should  not  cost  more  than  from 
nts.pcr  .iji'illon,  and  a  gallon  will  anoint  a  number  of  ani- 
inion  iixli'  ;:ii>.'isi',  cnstiug  10  cents  a  bux,  will  answer 
roll,  ami  llii--  f;ub.-^!;uicc  has  been  extensively  and  snccess- 
jy  Mr.  "\Vi!li;;jii  Juhn.ion.  a  largo  stoek  d<>aler  at  Warren- 
callow  h;is  ;\l-^<.  ini'ii  ii.«ed  to  good  advantage.  The  prac- 
Lring  tito  hoiiii  with  pine  or  ooai  tui-  aimply  repels  them 


848  HEPOBT   OF  THE   8EGBETABT   OF   AGBIOULTUKE. 

from  these  parts.     Train  oil  or  fisli  oil  seems  to  be  more  lasting 
its  effects  tlian  any  of  the  other  substances  used. 

APPLICATIONS  TO  DESTROY  THE  PLY. 

A  great  deal  has  been  said  during  the  summer  concerning  the 
merits  of  a  proprietary  substance  con§isting  mainl}''  of  tobacco  dust 
and  creosote,  known  as  **X  O  dust,"  and  manufactured  by  a  Balti- 
more firm,  as  an  application  to  cattle,  and  it  has  received  an  indorse- 
ment from  Prof.  J.  R.  Smith,  entomologist  to  the  New  Jersey  Ex- 
periment Station.  We  are  convinced  that  this  substance  has  con- 
siderable merit  as  an  insecticide,  and  know  from  experience  that  it 
Tvill  kill  many  of  the  Hies  when  it  touches  them,  althougli  they 
die  slowly  and  a  few  nvdy  recover.  The  substance  costs  25  cents  a 
pound,  and  is  not  lasting  in  its  effects.'  Where  it  is  dusted  through 
the  liair  the  flies  on  tilightiiig  will  not  remain  long  enough  to  hite, 
but  two  days  later,  according  to  Mr.  Howard's  observations,  they 
are  again  ])resent  in  as  groat  numbers  as  before.  A  spray  of  kero- 
sene emulsion  direcrtod  ui)on  a  cow  would  kill  the  flies  quite  as  surely, 
and  would  be  choa])er,  but  we  do  not  advise  an  attempt  to  reduce  the 
numbers  of  the  pest  by  actually  killing  the  flies. 

HOW  TO  DESTROY  THE  EARLY   STAGES. 

Throwing  a  spadeful  of  lime  upon  a  cow-dung  will  destroy  the 
larvae  which  are  living  in  it,  and  as  in  almost  every  pasture  there 
are  some  one  or  two  si)ots  wliere  the  cattle  preferably  congregate 
during  the  heat  of  the  day,  the  dung  which  contains  most  of  the 
larva3  will  bo  all  the  more  easilv  treated.  If  the  e^dl  shoiUd  increase, 
therefore,  it  will  well  pay  a  stoc'lc-raiser  to  start  a  load  of  lime  through 
his  field  occasionally,  ixarticularly  in  May  or  June,  as  every  lam 
killed  then  represents  the  death  of  very  many  flies  during  August 
This  course  will  be  found  in  many  cases  ])racti'cal  and  of  great  avail, 
and  will  often  be  an  advantage  to  the  ])asturo  besides. 

Plaster  is  urged  by  Professor  Smith  as  better  than  lime  for  this 
purpose,  for  the  reason  that  it  will  not  destroy  the  free  ammonia  in 
the  dung  and  thus  render  it  k.-ss  valuable  for  manure.  This  pointis  . 
worthy  of  consideration,  and  would  bo  more  so  if.  Professor  Smiths 
theory  that  the  flies  laid  tlicir  e^gs  at  night  and  around  the  stables 
and  manure  pits  were  (.-orreit.  He  also  suggests  that  the  mere  spread- 
ing out  of  the  fresh  dung  with  a  shovel  will  destroy,  the  larva)  whichit 
contains,  for  the  reason  that  it  will  dry  uj)  more  quickly. 


THE  GRAIN  APHIS. 

{Siplionopliora  avence  Fabr.) 
Order  Homoptera;  family  Aphidida 

[Plates  I  and  VI.] 

Since  1801  tliere  lias  been  no  such  appearance  of  this  insect  as  oo 
•irred  last  season,  l^^or  many  years  it  has  been  present  every  spring 
n  the  wheat-iiolds,  hut.  altli(.)ugh  occasionally  very  numerous  an*^ 
often  reported  to  tlu^  Department,  has  never  done  serious  damag**- 
disappearing  at  the  critical  time  thivnigh  some  change  in  the  weath^ 
or  through  the  sudden  incrc^ase  of  its  natural  enemies.  During  th» 
ooQf  -'i^nsoTi,  however,  instead  of  disapi)earing  it  kept  on  increasin? 


rdfaidfy,  its  nat- 
uuff  upp     luuiu  uucu  ucariy  harvest  time. 

PAST  DAMAGE. 

lie  year  1861  is  the  only  one  in  which  wide-spread,  serious  iniury 
previously  been  recorded.  In  that  year,  in  the  New  England 
tes,  New  York,  northeastern  Pennsylvania,  and  some  portions  of 
lada  almost  every  grain-iield  was  thronged  with  the  lice.  Dr. 
\  Fitch  carefully  studied  it  that  voar,  noticing  it  for  the  first  time 
ly in  May  on  winter  grain,  wingeS.  individuals  beginning  to  appear 
rard  the  close  of  the  month.  He  noticed  at  that  season  that  each 
lale  gave  birth  to  four  young  daily,  making  the  ott'spring  of  one 
Je  m  twenty  days  iqiwards  of  2,000,000.  As  soon  as  the  heads 
g  a  put  forth  in  June  the  lice  were  observed  to  forsake  the 
er  parts  of  the  plant  and  cluster  on  the  heads,  changing  from  a 
Bs-green  color  to  orange.  He  evidently  did  not  trace  the  insect 
OTigh  the  season  but  makes  simply  the  gen  oral  statement  that,  on  the 
>roach  of  fall,  males  are  produced  and  winter  eggs  are  laid,  prob- 
y  on  fall -sowed  wheat  and  rye,  and  that  the  eggs  hatch  in  spring, 
showed  that  in  some  instances  in  18G1  the  yield  of  spring  wheat 
i  reduced  one-half,  and  gave  an  account  of  such  of  the  species  of 
ural  enemies  as  came  under  his  observation. 
Q  glancing  through  the  bulletins  of  the  Statistical  Division  of  the 
3artment  we  notice  that  the  lice  were  reported  in  numbers  during 
following  years:  1868,  Rutherford  County,  Tenn.;  1809,  Green 
mty,  Tenn.;  1874,  Caroline  County,  Md.;  1876,  Lincoln  County, 
C.,  and  Fannin  County,  Ga. ;  188b,  Aiken  County,  N.  C,  and 
lifax  County,  Va. ;  1882,  ''  The  Grain  Aphis  has  been  numerous  in 
leof  the  Southern  and  Middle  States;'*  1887,  '^ Siphonophora  av- 
J  did  early  and  quite  general  damage  to  oats  throughout  this  re- 
a"  (Illinois,  Iowa,  Wisconsin). 

►r.  Cyrus  Thomas,  in  his  report  as  State  entomologist  of  Illinois 
1879,  mentioned  the  occuiTence  of  the  Grain  Aphis  in  great  num- 
i  in  his  State  in  1866  and  1876,  and  adds  to  the  facts  given  by 
;h  the  finding  of  winged  and  wingless  specimens  upon  wheat 
ing  the  winter  of  1875,  the  wingless  below  gi*ound  and  the 
ged  above.  He  also  states  that  the  species  works  upon  Barley, 
s,  and  various  grasses. 

GEOGRAPHICAL  DISTRIBUTION. 

be  species  is  found  all  over  Europe,  and  in  this  country  occurs 
II  Canada  to  North  Carolina  and  perhaps  farther  south.  It  is 
id  all  through  the  western  grain -growing  States  and  is  reported 
oingsome  damage  in  California,  although  specimens  from  the  west 
i  have  not  been  authentically  determined.  They  have  a  grain- 
e  there,  however,  working  in  the  same  way  as  in  Eastern  wheat- 
and  it  is  probably  the  same  species. 

LIFE  HISTORY. 

ife  history  of  the  species  has  by  no  means  been  made  out 

•^ae  accuracy  with  which  we  should  like  to  be  able  to  present 

cm^h  for  a  number  of  years  past  we  have  been  seeking  the 

links  in  its  full  life  cycle.    The  points  not  yet  definitely 
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determined  are :  (1)  tlio  exact  number  of  generations  (da 

some wlmt  variable);  (2)  tlio  intervals  between  the  winged  ^ 
lions ;  {-])  tlio  \viiit(?r  habitat,  and  particularly  the  locus  of  the 
ogg.  We  have  luund  wini^loss  parthenogenetic  fomalos  on  wh( 
in  April.  Winged  parthenogcnctic  females  begin  to  appear 
May  and  there  is  a  succession  of  agamic  generations  on  wh( 
on  oats  until  harve.st  time.  The  rapid  increase  of  the  i 
natural  enemies  at  this  time,  however,  practically  extermii 
about  this  time  and  renders  it  extremely  difficult  to  continue 
vations  whetlutr  in  the  field  or  the  viA^aria.  We  jiarticularlv 
and  instructed  our  Indiana  agent,  Mr.  Webster,  who  wf 
situated  to  carry  on  the  needed  studies,  to  follow  tiie  dcvul( 
during  this  period  the  past  season,  but  ho  signally  faileil. 
])laceil  on  various  kinds  of  grasses  in  breeding  cages  iuvj 
died.  During  our  absence  in  Europe  the  past  summer  Mr.  E 
had  i)lots  of  s])ring  wheat  and  timothy  planted  on  the  Dej)a 
grounds,  and  these  were  several  timers  stocked  with  licc^  r< 
rrom  Indiana,  with  the  result  that  all  soon  died.  He  als( 
several  attempts  in  August  to  im])or,t  living  individuals  from  ( 
with  the  help  of  Mr.  James  Fletcher,  but  all  specimens  dial 
journey. 

In  1884,  however,  we  sent  Mr.  Pergande  on  a  trip  in  the  nei 
hood  of  Washington  to  study  the  species,  and  while  he  also  fa 
colonizing  it  in  breeding  cages  lie  found  larva)  and  pupa^  ab 
end  of  June  on  ^reen  Rye  and  Oats,  Red-top  (Agrosfis  vtitgari'S) 
(Bromus  secaltnus)  and  Orchard  Grass  {Daclylis  glovierat 
wheat  at  this  time  being  nearly  all  harvested.  In  the  same  ^\ 
Webster  found  large  numbers  of  individuals  late  in  June  e 
Grass  (Poa  jfvalcnsi.s),  long  distances  from  wheat-fields,  bill 
one  was  parasitized.  TJiese  observations  prove,  however  uiii- 
f ul  breed  mg-cage  exx)erini en  l.s  may  have  been,  that  the  species  1 
over  the  ga])  betwi^en  wliej.t  liarvest  and  the  appearance  of  fal 
by  migrating  to  the  midsummer  grasses. 

When  fall-sown  wheat  makes  its  appearance  alcmg  in  Sept 
lice  are  again  foimd  upon  it  although  in  very  small  jmmbers. 
grown  wingless  females  have  been  found  by  'Mr.  Websti^r  uj 
wheat  as  early  as  September  1,  and  from  this  date  on  until  De 
30  he  has  found  them  on  wheat  continuously,  lie  has  also  ol 
the  sc-xual  iadiv'i<laals  ])airing  November  11  and  Decombci 
has  failed  to  get  the  winter-(,\gg. 

From  the  foregoing  summary  of  wliat  has  been  observed,  an 
analoi'T  in  the  known  life  ImhiLs  of  rdlied  species,  we  mav  c<. 
that  the  winlcr-egg  is  laid  upon  winter  Vy'luvat,  and  that,  alllio 
iividaals  may  live  until  lat(^  in  the  winter,  it  is  in  this  win 
state  oji  wheat  that  the  species  normally  hibernates  and  from 
hhe  stem-mot lier  liatches  in  ^}>ring  to  give  rise  to  the  proliiic  "NV 
reiunvUions  ol'  ^ate  sp;^'"'i>*/  md  early  summer. 

sATUliAL  ENEMIES. 

\Jiiii/ui:,ii  ti  ..  iiuturai  vMiemios  of  this  species  play  an  all-ira; 
.cii  t  in  its  econoiny  we  can  not  lieni  devote  any  space  to  their 
jonsidertition  beyond  enumerating  and  illustrating  the  more 
oant  of  them.  It  is  largely  due  to  those  enemies  that  the  lice 
abundant  every  y(?ar  nnd  it  is  entirely  due  to  their  good  oiTic 
jht^  li'^j'  ^'^  siid^lenlv  disappear,  as  they  did  the  present  year, 


s  Aocl  early  July.  The  eUaiatics  couditions  were  6sc«ptioni._, 
^  jrahle  to  tlio  intTBaao  of  the  lice,  and  the  nahiral  imcinies  were  ' 
(dtMblL'  to  inuttiplv  willi  Kiiffioient  rapidity  to  oyqi-cuuv.'-  tJicni  until 
inch  later  in  the  season  ttian  usual.  The  season'a  observations  have 
lore  than  doubled  the  number  of  theso  insect  enemies  which  Itad 
TOviotidy  been  observed. 

UST  OF  INSECT  ENEMIES  OBSERVED  IN  1889. 


Podabrut  tomentomit  Say  (family  Lampi/ritloi). 

OKdnelkt  9-notitl-t  Hwlist.  (family  Coccinellitlre). 

Hippodamia  patviifliefis  Say  (family  CiKvincnUliE). 

Ba^odamia  roncergmn  Gutirin  (family  Co/^ciiitllida). 

fi^gmlamia  l3-puiicliitii  Linnii;us  (family  Coei-iiii'Kidee). 

Qnwdcfiit'.T  glucialis  Fulii'iciuii  (famllv  L'occhidliikE), 

Ctmndbi  aanguirvea  Litiiiieu-s  (family  'CwcineUitite). 

AmIm  l^piincltita  Oliviui'  (fuiiiily  CixciiKllidte). 

Kejrifja  macuiata  IMit-cr  (family  CoecincUkUe). 

Tt*  Oxjciucllidji  or  Ludv-binla  are  (,'ivcii  in  about  the  order  of  their  relative  Im- 

ittaace. 

TWO-WISOLD   FLIBB. 

'iDoonijjhi  obUqaa  Say  (famiiy  Si/rtihida). 

^aniAoriit  cylinilrU'ii  Say  (family  Si/rphida). 

™nn  tliis  Ifwt  spiviiii  wore  reiu'ed  two  iKunsites  whicli  reduce  its  iisefiilncsa. 

bV  are  BiLssitg  gytitpbanla  Walsh  ami  Hemililes  Kyrphicola  Kiley  his. 

TTll-E  ISTEUNAL  PARASITES. 

AAidiut  ai-enaphU  Fltfli  (family  Bnieoindai). 

ivhlditfd  gruiiiiri'iphiii  CiKik  (fumilv  Firdconidis),  Plata  I,  FIr.  7. 

Dianhit  hritniwirentnn  AHiimiiid  ffiuiiily  Hraroniduf),  Plate  VI,  Fif;.  1. 

aotntus  i-iil'/(iris  'Walkur  (faiiulv  Chtihiili>kf).  Plate  VI.  Fig.  3. 

MMfrtus  vxMe-ri  IIowiir.1  (family  ChnMtlhhe:).  Platf  VI,  tig.  i. 

rOAgneuroii  micaim  H'uvanl  (faiuilT  ChiilcididiK).  Plait)  VI,  Fig.  5, 

^nitichtia  iiiiptituji  IJmvard  (fuiiiily  VlMh-ididte). 

WpoMnltifi  Ytiger  Howaril  (fiimilv  Procti'tnipuhv),  PLitp  VI,  Fig.  6. 

^iWnu  trilici  Fitch  (family  Cyuipidtti).  PlnUi  VI,  Fig.  8, 

Of  these  internal  parasites  the  secimd  mcntionod  waa  (he  most 
madant  and  iiuj«>rtant.  AVe  lia^'t;  shown  iit  Plate,  I.  Fiy.  5,  the 
■PWranct!  of  the  swollen  Ioilso  after  the  parasito  lias  cscapc'd,  and 
Kg-  •>  the  «i)pearance  of  tlto  u(.*arly  doveloiied  parasite  taken  from 
ebody  of  the  Aphid. 

Certain  jxirsons  seeing  English  spai-rows  in  the  wheat  fields  have 
Wight  that  the  bii'ds  were  feeding  uixin  the  lice,  but  ifr.  C.  M. 
Oed,  who  had  a  nuniber  .shot  wliiie  on  wlieat  and  examined  their 
iBiacliB,  states  that  the  oxainijiation  sliowcd  that  it  was  the  gi-ain 
>icli  they  were  after,  and  that  they  ate  no  lice  except  a  few  wliich 
"e  accidentally  taken  with  tlio  grain. 

OTHER  PLAST-LICE  POUKD  IN  WHEAT    FIELDS. 

t)liBervations  are  complicated  by  the  fact  that  several  other  species 
plant-lice  are  found  in  greater  or  less  numbers  upon  wheat.  The 
Dunon  Apple  Plant-louse  {Aphismali  L.) is  often  found  on  wheat 
itlt tiie  appearance  of  the  ^v^nged  generation  upon  apple,  and,  in- 
Bd^  it  is  a  question  whether  tins  species,  in  view  of  wiiat  we  know 
jtamiininer  migrations.  sJiould  really  be  known  as  the  Apple  Plant- 
mu^  more  than  thoHopI-lant-louse  should  be  called  the  Plum 
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Plant-louse.    Another  species  of  the  true  genus  AphiSy  i)robaW] 
described,  is  also  often  tound  on  wheat,  and  an  undescribed  spet 
of  each  of  the  Aphid  genera  Toxares,  Megouray  CaUipteniSf&ao. 
Rlwpalosiphiim  are  also  found  in  the  wheat  fields,  while  according 
to  the  observations  of  the  past  summer  the  European  Siphonophom 
grauaria  Kirby,  following  Buckton's  figures  and  descnptions,  also 
occurs  in  our  wheat  fields  and  should  not  be  considered  synonTm 
with  are  rue,  Fabr. 

PROPER  NAME  OF  THE  SPECIES. 

It  is  tolerably  certain  that  the  species  which  we  have  been  dealing 
with  is  the  Fabrician  Siphonophora  avenoe.,  and  that  the  species  de- 
scribed by  Kaltoubach  as  S,  cerealis  is  a  synonym,  while  the  species 
described  by  Kaltonbach  as  S.  avencz  is  a  dififerent  thing,  the  descrip- 
tion corresponding  exactly  with  our  Aphis  mcUi.  As  stated  in  the 
preceding  jjaragraph,  Kirby's  S,  granaria  is  a  dififerent  thing,  although 
this  name  was  used  by  some  writers  in  this  country  the  past  bTimmer. 
Buckton,  considering  Kirby's  granaria  and  Fabricius'  avena  iden- 
tical, adopted  tlie  former  name  for  the  reason,  as  he  says,  that  "Fab- 
ricius gave  no  description  •f  his  Aphis  cwre'n^y"  but  a  glance  at  the 
Entomologia  Systematica,  1794  ed.,  shows  a  seven-line  description, 
certainly  enough  to  cariy  the  name.  Buckton  probably  referred 
only  to  one  of  Fabricius'  earlier  works. 

CAUSES  OF  THE  PAST  SEASON'S  OUTBREAK. 

One  of  the  commonest  axioms  connected  with  this  insect  is  the  as- 
sociation of  its  exceptional  increase  with  verjr  dry  years,  and  in 
searching  for  the  reasons  why  this  insect  multiplied  so  abundantly 
and  remained  so  much  longer  in  the  field  than  usual  during  the  past 
summer  the  natural  inference  is  that  the  season  must  have  been  a 
dry  one  in  the  infested  localities.  To  tq^t  the  theory  we  have  drawn 
up^  a  table  from  data  kindly  furnished  us  by  the  Chief  Signal  Officer, 
General  A.  W.  Greely,  which  indicates  in  the  six  States  oi  Kentucky, 
Ohio,  Indiana,  Illinois,  AVisconsin,  and  Michigan  the  average  pre- 
cipitation (average  for  all  stations  reporting)  for  the  months  from 
January  to  June  in  the  years  1887,  1888  and  1889: 

KENTUCKY.  • 


January . 
February 
Harch  . . . 

Vpril 

May 

'■'ue 

«»L,iary . 

'ehniury 
''Tarch  . . . 

^jiril 

»Iay 

une 


Highest. 


18S7.       1888. 


4.73 

10.11 
(J.SO 
1).  iM) 
4.45 
3.00 


6.10 
3.7'J 

4.4H 
3.i« 
COO 


1880. 


5.80 

2.r)8 

4.30 
8.76 
7.01 
8.04 


Lowest. 


1887. 


1888. 


1.23 
4.6!) 
1.88 
1.50 
1.57 
1.88 


2.86 
1.70 
2.05 
2.45 
2.42 
1.9G 


1889. 


2.S2 
0.88 
0.21 
0.61 
S.46 
1.8B 


Atenge. 


1887. 


8.224 

7.5^ 

8.61 

6.S2I 

8.181 

1.8fift 


1886.     IM. 


4.59  !  8.^ 

2.60  lW. 

8.87 


&12      4. 


omo. 


3.50 

6.15 

5.78 

0.25t 

1.66 

0.64 

fLQ»\ 

8.6tf 

10.75 

4.1« 

8.58 

8.05 

0.75 

0.42 

6.96f 

1.77 

4.50 

^50 

3.19 

0.54 

1.43 

0.40 

2.»i 

8.66 

8.'AJ 

7.(K) 

8.16 

1.13 

0.66 

0.88 

8.601 

8.05 

0.25 

7.50 

8.22 

1.28 

2.00 

1.06 

S.00X 

S.79 

0.67 

6.80 

7.80 

1.69 

1.69 

1.87 

4.flS 

8.40i 

<=  Defective  for  18S7  on  account  of  small  number  of  8tAti(» 
V  V'  f  fiv-enty-four  days. 


r 

IIigl«Bt. 

Luweal. 

Average. 

lSg7. 

1888. 

■». 

1M7. 

.««. 

... 

,«, 

lees. 

1388. 

5  10 

080 

048 

;3f 

Kit 

ISJ! 

0,« 

0.15 

1.4, 

ibIso 

4.13 

oiio 

il 

a.eu 

6!S9,'V 

1 

SWA 

li 

,:::■    tS 

il 

4.W 

O.Si 
0,35 

o!oR 

11 

3 

yio 

\ 

^•'^ 

l 

3.1)0 

fi.eo 
a.  38 

6,30 
7.00 

lolas 

O.M 

1.  fl 
i!  0 

si.  1 

oIbo 

a.  081 

if 

^■*'ft 

siro 

Kj 

iss' 

8.J7A 

lining  this  table  for  points  in  common  la  the  six  States,  and 
tre  at  the  same  time  peculiar  to  the  season  of  1889,  we  notice 
)  months  of  February,  March,  and  April  were  very  dry,  and 
May  and  June  there  was  a  sudden  and  very  marked  increase 
pitstion  holding  over  the  entire  region.  May  and  June,  how- 
ere  the  very  months  in  which  the  insects  were  most  abundant 
?e  oftenest  reported,  and  in  this  very  fact  is  a  seeming  refuta- 
th©  accepted  theory.  We  have  had  occasion  to  disprove  a 
prevalent  belief  in  "the  connection  between  great  Army  Worm 
id  drought,  and  to  show  that  wet,  cloudy  weatherrather  favors 
'dopment  of  the  worms  {Third  Report  U.  8.  Entomological 
saioQ.  pp.  114, 115).  So  far  as  plant-lice  are  concerned,  they 
_it  il_; —  1 — ^  during  cloudy  or  wet  weather  and  moderate 


saion.  pp.  II*,  lii 
all  thrive  best  c 


ttaie,  as  represented  by  the  ordinary  spring,  rather  than  dur- 
',  aad  especially  during  hot  weather.  Heavy  storms  or  thun- 
ITOTS,  or  continued  drenching  rains,  on  the  contraiy,  are  det- 
ll  to  them,  and  by  the  exceptionally  heavy  and  continiied 
kieh  dxaracterized  the  summer  in  the  Atlantic  States  may  be 
wt  the  relative  scarcity  of  tho  Grain  Aphis  there  this  year, 
saureffwitli  the  States  farther  west,  where  the  precipitation 
1^    A  few  calm,  temperately  warm,  and  fair  days  at  the  proper 
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scasini  ii)  favoi"  iiiii^rntioii  and  spread  will  liavo  more  todoinde- 
tiTiuiiiin.:;"  iiijuriniis  iiicivasc  than  llio  cdiaradt^r  of  the  weather  tor 
wim'.as  i'.v  iii'Jiit  lis  aflrrward,  wliilv  tlu-  iiutuiv  of  tlic  j > receding  wiuUT 
iiiav  also  !)«» ;iIJ-;]mM»i-taiit.  This  \vo  have  cJcarlv  slicnvii  in  reference 
to  I  lie  il(»])  iMiinl-loLiSv',  and  also  ul  uthtT  bpecios  which  we  have 
yliidicMl. 

Tin*  (.'xplanatii.n  of  tlic  ])iwal<.'ncc  of  the  Grain  Apliis  the  jXL-rt 
sunimt-r  is  lo  Ik-  ftj'ind,  thfti,  in  tlio  early  sj)rin^  months  so  favorable 
to  Apiiid  incrcav.'.  and  in  tin;  rfiil)seM[ni^nt  absence  of  the  usual  L't 
sjK'lls,  tJK'  si:i;nii('-r  U-nipcratiire  having  been  exceptionally  lo'vv and 
e<ju.d»le,  ra*ili(M'  than  in  i:.\cei>lional  increase  or  decrease  of  rain.  If 
anvihin;/,  a  i-aiay  :  liiiuner  will  promote  increase  for  mncli  the  iame 
reason  NV I' irh  w<-  Ikivc  t^i\  t-n  at  K'p.^'th  in  discussing  its  inllii«'iReuii 
1  he  lucre  aM- oj  i'-i:'('cltoji  Worm  (Fonrth  Report  U.  IS.  Kntomological 
Coiiniiissioii.  \i\).  .s:;-sr)).  The  rain  nnijiurstionably  i  )re  vent  si  he  wirk 
of  many  oi'  ihe  <  ik  mics  of  iIk.'  j)laiit-lice  whi(di  v,'«.^  have  emuiu'ratid, 
and  ]'art  icniarly  tin.'  d,flicate  little  parasites  of  the  brac'.)iii<l  >ii'»- 
family  Aith'nHlna  .  Th.-so  are  niinutc  fonr-win<i;ed  creatiiros.  wliidi 
ily  with  a  sv,  Ift,  (lartii.'_r  moticjii  t'rcm  plant  to  plant,  laying  an  vu'^' 
lirst  in  <»iie  l"u<('  .iud  then  in  another,  their  development  heiiiLTiX- 
ce«,din:;l\  rapid,  X<t\v  iains  d«'prive  these  parasites  of  their  invaiis 
of  locomoti<Mi  lo  ;i  .Lir<'aler  or  less  extent.  Observations  havf 
proved  that  \v-hiie  the  winurs  of  allicl  parasitic  liymonoptera  ilry 
slowlv,  th»-  inse.  t^  lliemselves  mjiv  be  partially  immersed  in  wat'.T 
f«.?r  honrs  without  dvin*-.  Hence  a.  rjiiny  st*ason  tends  to  cheek tlio 
worh  y^^  tIn-S'-  i»arasit.-:\  but  the  rain  once  over  they  are  reaay.  afirr 
thfir  v\ii'i;s  drv.  t.>  /ariv  on  their,  to  i;s,  henefieent  work,    Puriii? 

ill 

Wet  \\  eat  hi- 1",  thi  rct'o'.-.  the  ])laiit-lice,  nidiampered  by  their  fws,  ^vn! 
increase  \\\\\\  aii  the  L^reater  rapidity,  ])r(n'i(nng  othoi'  conditiuu? <-'i 
inci'easi'  a!'«'  r.ivo!'able. 

Jp  this  t'.i!i!e''t  "Oil.  and  as  em]>hasi//ing  the  foregoing  gcneraliza- 
tioie-,  il  HMiy  h.-  -lai.'!!  as  an<.)ther  imi)ortant  fact,  that  the  ]»laiit-ii'''' 
are  nior«-  aetix"  in  a  low^.-r  temperature  tha.i  are  iheh' nvi!nrri'ii> 
])ara.-il.- s,  which  ii';uri^h  and  mnltiply  most  raj)idly  in  the  iu-Jit  yi 
suniii:<  1*. 

REMKDIKS. 

AVofkinir.  as  this  insect  does,  all  throujxh  a  rh)SO-growing fioH "j 

wlieal,  ii'i-es  in  ivlen!.  tiie  ap[»licaiion  o''  insivtici<le  mixtures  is  »'t'* 

of  the  .,nr.>tii>n.  an'!  io  experiment  with  them  as  some  ent()inul'<'^*^- 

hav;' d"n.'  llie   ;.;.st   sumiiier  is  a  mere  waste  of  time.     We  kii"^^ 

that  a  <iilii<.'   ki'r<.si'ne  emulsion  will  kill  them,  but"  it  can  not  In? 

praciically  applied.    Then,  too,  the  insei.'t  lives  as  readily  u])un  Oat?. 

r>arley  or  j-fye.and  alsonpon  anumherof  wild  and  cultivated  i;r?>>»'^' 

md  il  it  v>'tr»'  de.-iroyed  upon  or  with  anv  onc^  food-j)lant  its  nun^' 

^(  rs  ni'«?ii  '>'in  r-  won  id  not  b»^  affected.     It  lias  (at  Iciist  sofara>^^'^ 

now  know)  no  jMi-maneiit  and  alternate  winter  resting  plant  ui'*'" 

vh.ieh  wi'  can  attai  k  il  as  we  can  attack  the  Hop  Louse  upon  Phn"- 

nwl  altoL:»'1  her  :h»-  pi'oblom  of  remedies   is  one  which  can  nv»T  ^;^ 

■Solved,  i".-'- 1'.!.' hr-'sent  ai  least.     Xo  one  has  ever  suggested  a  iiraeti- 

•a!  1'.  in!.l\,  \\\h\  v.e  lin*!  ourselvt^s  unable  to  do  so  now.     WeUn^'-''' 

'Mh  i'roi'i'-:-or  I''orl"">  v.'hen  he  says: 

-    •■'■    *    'i'!;  r,    i     |.".>!.:ii:lv  ni.tliiiiir  to  hi'  (lone  with  it  that  is  of  any  prti<"l 
•->1mi-.     S(.   (  :Mii ..  ;i  crf.-itnre  ciiii  ti«'-t  W'  U'ft  to  tlie  Wohthor  Diireau  and  i(:*J"'''J 


llilill'      '•ii«    -..'il;!..    (J;    1ii_ 


wly  once  in  a  great  while  that  any  damage  ia  done,  and  even 
BormDOB  numliGrB  of  the  past  geason  have,  according  to  statis- 
ritlioi't-!*,  not  seriouaiy  tifludiitl  the  wheat  and  oats  cru|)is  an  a 
le. 

e  have  already  shown  that  the  probable  place  of  deposit  of  the 
jrity  of  the  wmter-egg9  is  upon  winter  wheat,  and  consequently 
li  less  damage  is  to  be  expected  in  the  pnrely  spring  wheat  belt. 
are  only  -winter  wheat  is  grown  the  damage,  although  greater  tlian 
te  excluBi vely  spring  wheat  region,  will  probably  oe  less  than  in 
lities  where  botn  spring  and  winter  wheat  are  raised,  on  accouiit 
le  migration  of  the  first  generation  of  winged  lice  from  winter 
at  to  less  advanced  spring  wheat.  In  the  same  way  oata  grown 
i  to  winter  wheat  will  be  more  apt  to  suffer.  This  is  always  pro- 
x)8tng  a  favorable  season  for  the  development  of  the  lice.  In  the 
majority  of  seasons,  as  experience  has  shpwn,  although  the  lice 
appear  in  spring  in  great  numbers,  their  insect  enemies  are  apt 
leck  them  so  effectually  as  to  prevent  appreciable  damage. 


THB  WORK  OF  FIBI.D  AQSNTB. 


r.  D.  W.  Coquillett,  the  agent  at  Los  Angeles,  Cal,,  was  engaged 
ng  the  first  half  of  the  year  in  superintending  the  breeding  and 
ioution  of  tlie  imported  Vedalia,  and  the  success  which  has  at- 
M  this  work  has  already  been  pointed  out. 
Eperiments  with  a  view  of  finding  a  cheaper  method  of  using  the 
rocyanic  acid  gas  against  scale  insects  were  instituted  and  were 
'successful.  T]ie  expense  attending  the  use  of  this  gas  by  the  new 
liod  is  scarcely  one-thii'd  as  much  as  by  the  method  formerly  em- 
■ed.  Much  of  th(!  cumbersome  machinery  used  in  the  earlier 
k  is  also  found  to  bo  unnecessary;  and  this,  with  the  considora- 
^ednction  in  the  expense  of  the  process,  removes  many  of  the  ob- 
one  to  this  muans  of  combating  scalo  pests,  and  wiU  doubtless 
g  it  into  nioro  general  use. 

e  have  for  some  time  felt,  as  intimated  in  our  last  report,  that  the 
B  engendered  by  the  promise  of  the  gas  treatment  and  the  special 
ition  which,  through  Mr,  Coquillett,  we  had  devoted  thereto, 
B  fully  justified,  had  caused  some  neglect  of  the  washes  which 
ioufl  experiments  liad  proved  advantageous  and  satisfactory. 
have  urgod  the  sufliciency  of  these,  and  Assistant  Secretary  Wil- 
irho  has  been  among  tlio  orange  groves  of  California  and  fully 
pelieads  tlie  situation,  has  strongly  seconded  our  efforts  in  his 
RBpondenco  already  alluded  to.  We  desired,  therefore,  ihat  Mr. 
liUett  should  undertake  some  supplementary  and  decisive  tests 
:  tiie  resin  soaps  and  compounds  on  trees  thickly  infested  with 
Bed  Scale  {Asitidiolus auraniii).  He  has  carried  out  many  addi- 
ll  experiments  with  these  substances  with  the  result  of  rendering 
nkhes  more  effective,  and  of  obtaining  valuable  facts  regartl- 
'ho  method  of  application,  and  the  season  when  the  treatment 
be  followed  with  tho  best  results. 

■»  "beatb  flolution  for  use  during  the  hotter  part  of  the  year  is  pro- 
ftu'foUows:  Resin,  18  pounds;  caustic  soda  (70  per  cent,  strong), 
lads;  flflh-oil,  2i  pints;  water  to  make  100  galloua. 


1^. 
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The  nocessarv  ingredients  are  placed  in  the  boiler  and  a  snffici 
quantity  of  cold  water  added  to  cover  them  •  they  are  then  boiieo 
until  dissolved,  being  occasionally  stirred  in  the  meantime,  and  aftei 
the  materials  are  dissolved  the  boiling  should  be  continued  for  about 
an  hour,  and  a  considerable  degree  of  heat  should  be  employed « 
to  keep  the  preparation  in  a  brisk  state  of  ebullition,  coid  water  oe- 
ing  added  in  small  quantities  whenever  there  are  indications  of  thf 
preparation  boiling  over;  too  much  cold  water,  however,  should  nol 
De  added  at  one  time,  or  the  boiling  process  will  be  arrested  aad 
thereby  delayed,  but  by  a  little  practice  the  operator  will  learn  ho^ 
much  water  to  add  so  as  to  keep  the  preparation  boiling  actively. 
Stirring  the  preparation  is  quite  unnecessary  during  this  stage  of  the 
work.  When  boiled  sufficiently  it  will  assimilate  perfectly  witl 
water  and  should  then  be  diluted  with  the  proper  quantity  of  coM 
water,  adding  it  slowly  at  first  and  stirring  occasionally  during  th( 
process.  The  undiluted  preparation  is  pale  yellowish  in  color,  but 
by  the  addition  of  water  it  becomes  a  very  dark  brown.  Before  be 
ing  sprayed  on  the  trees  it  should  be  strained  through  a  fine  wi« 
sieve  or  through  a  piece  of  Swiss  muslin,  and  this  is  usually  accom- 
plished when  pouring  the  liquid  into  the  spraying  tank,  by  means  oi 
a  strainer  placed  over  the  opening  through  which  the  preparation  is 
introducea  into  the  tank. 

The  preparing  of  this  compound  would  be  greatly  accelerated  ii 
the  resm  and  caustic  soda  were  first  pulverized  before  being  placed 
in  the  boiler,  but  this  is  quite  a  difficult  task  to  perform.  Both  oi 
these  substances  are  put  up  in  large  cakes  for  the  wholesale  trade 
the  resin  being  in  wooden  barrels,  each  barrel  containing  a  single 
cake  weighing  about  375  pounds,  while  the  caustic  soda  is  put  up  ii 
iron  drums  containing  a  single  cake  each,  weighing  about  8(X)  pounds 
The  soda  is  the  most  diflicult  to  dissolve,  but  this  could  doubtless  b 
obviated  by  first  dissolving  it  in  cold  water  and  then  usmg  the  solu 
tion  as  required. 

These  experiments,  together  with  those  recorded  in  our  previou 
reports,  establish  the  value  of  the  resin  washes  against  scale  inseota 
and  show  conclusively  that  the  complete  control  of  the  latter  ma; 
be  effected  by  a  thorouijh  use  of  these  substances. 

The  Eureka  Insocticule  of  E.  Bean,  Jacksonville,  Fla.,  was  alJ^ 
tested  and  failed  to  furnish  results  of  value  against  the  scale  insfCti 

Mr.  Albert  Koebele,  the  agent  of  the  Division  at  Alameda.  CaL 
returned  from  his  successful  trip  to  Australia  in  April,  and  after  n 
miring  to  Washington  for  personal  consultation  befpre  we  left  fo 
Taris,  proceeded  to  his  post  at  Alameda,  Cal.  Some  time  was  take 
up  in  writing  out  his  rei)ort  upon  work  done  in  Australia,  which  ha 
been  miblished  as  Bulletin  21,  and  also  in  assisting  in  raising  an 
distributing  the  Australian  ladybird  in  the  northern  i)art  of  th 
State. 

His  work  has  otherwise  consisted  in  breeding  and  studying  variot 
■.njurious  insects  that  have  attracted  attention  and  in  collecting  an 
preparing  a  lot  of  valuable  museum  material.  Among  the  inseC 
4uaied  and  worthy  of  particular  mention  were  the  wood-boring  be< 
;le  known  as  Polycaon  confnivs,  which  damages  fruit  trees,  andtl: 
vestern  representative  of  bur  Twelve-spotted  Squash-beetle,  D^'fe'^ 
aca  soror,  of  which  he  was  fortunate  enough  to  find  an  im]K)rtai 
oarasite.  This  parasite  seems  to  have  been  discovered  in  18861 
.^Ir.  Alex,  ^Jraw,  of  Los  Angeles,  and  the  present  season  both  Mi 
0( -piil^^-    T^vl  ATr    Koebele  have  succeeded  in  breeding  it.    l^i 
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Rnupnl^liebed  a  scientific  degcription  of  the  species  in  In- 
^,  vol.  II.  p.  233,  naming  it,  in  honor  of  Us  discoverer.  Cela- 
ttvii.  The  Western  Tent  Caterpillar,  i^iisiocompci  rah'for- 
8  also  been  studied  and  a  number  of  parasites  reared.  Uonsid- 
.tteution  has  also  been  paid  to  the  cut-worms  of  the  western 
A  careful  study  has  been  made  of  the  Codling  Moth  and  we 
sed  to  be  able  to  announce  that  several  new  parasites  have 
id  from  it,  among  them  a  parasite  of  the  egg.  These  extremely 
il  insects  we  hope  soon  to  report  upon  in  full.  Most  of  them 
found  in  the  Eastern  States  and  there  may  be  a  chance  of 
5  some  of  them  East.  Interesting  studies  have  also  been 
)0n  the  Hessian  Fly,  which  is  becoming  more  abundant  in 
lia,  and  also  upon  certain  grasshoppers. 
'ork  of  the  Missouri  agent.  Miss  Mary  E.  Murtfeldt,  may  bo 
ized  as  follows; 

iments  which  we  arranged  to  have  made  with  ammoniacal 
8  of  white  arsenic  on  a  large  number  of  injurious  insects 
infavorable  to  its  use  on  account  of  the  injury  to  the  foliage. 
lents  with  arsenic  in  simple  aqueous  solution  proved  tlio 
of  this  substance  in  m(jst  cases,  and  it  was  found  to  be  leas 
8  to  the  foliago   than  when  used   with  ammoniacal   sol- 

imcnts  with  Pyrethrum  in  powder  and  in  liquid  suspension 
iults  which  coiToborated  its  value  within  the  limits  we  have 
1  in  previous  writings, 
Bsted  also  a  new  exterminator  known  as  "  X  O  Dust"  and 

effective  against  plant-Iice,  cabbage  bugs,  and  a  few  other 
ied  species.  Its  action  seemed  to  be  mucJi  like  that  of  Pyre- 
iQwder,  which  it  scarcely  equals  in  strength. 

poisons  and  substances  were  also  tested  but  have  not  yet 
wrted  upon. 

ill  leaf-beetle,  the  larva  of  which  was  extremely  destructive 
Krh,  was  carefully  studied,  as  it  is  new  to  the  list  of  injur!- 
jies.     This  insect  is  Disonycha  coHarisand  has  been  reported 

full. 

e  slug  {ClaiUus  isortiera),  not  heretofore  observed  in  that 
»f  the  country  and  which  prodiiced  several  successive  broods, 
I  studied  and  experimented  upon, 

ill  bug  {Cosjitopepla  carniftx)  was  also  noted  as  a  new  foe  in 
er  garden,  appearing  upon  roses,  chrysanthemums,  and  other 
)  p^ts  in  great  numbers.  Other  insect  enemies  were  studied 
score  points  in  their  life  history.  The  season  was  character- 
Mi  almost  phenomenal  scourge  of  plant-lice.  Scarcely  any 
vegetation  escaped  their  blighting  influence  in  the  early  part 
«son  and  considerable  loss  in  gram  and  other  crops  resulted. 
>wa  agent,  Prnf.  Hfrbert  Osbom,  has,  in  addition  to  contin- 

work  upon  insects  affecting  domestic  animals,  devoted  most 
ime  to  the  study  of  insects  aifecting  meadows  and  pastures 
icted  indirectly  with  liis  main  work.  The  ground  covered  by 
or  subject  is  so  great  that  the  present  season  has  been  do- 
lainly  to  the  leat-hoppera  and  other  Homopteroua  insects 
(  pastures. 

da  sure,  al'ter  his  season's  study,  that,  taking  year  after  year, 
^  caused  to  ])astnrea  l)y  insects  of  various  kinds  is  fully 

the  wnount  consumed  by  the  stock  ordinarily  pastured  on 
lA,    It  is  evident,  tJien,  that  the  prevention  or  destruction  of 
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tho  insect  injuries  would  add  an  equivalent  amount  to  therek 
from  Rucli  lands. 

A  careful  estimate  of  the  number  of  leaf -hoppers  alono  gives  near 
a  million  to  the  acre.  This  estimate  was  made  by  throiving a  n 
down  vertically  and  counting  the  area  inclosed  by  the  ring.  Tl: 
was  repeated  a  number  of  times  and  an  avei*age  was  struck,  andthi 
this  average  was  multiplied  by  the  computed  number  of  times  whii 
the  area  of  the  net  would  go  into  one  acre.  Professor  Osbom  thin! 
that  this  estimate  is  really  far  below  the  actual  number  frequent 
occurring  during  seasons  when  they  are  ordinarily  abundant  ai 
greatly  under  the  number  when  they  have  multiplied  to  an  unusu 
degree.  In  reply  to  the  possible  objection  that  they  are  too  small 
consume  a  great  amount  of  food  and  that  a  miflion  leaf-hoppe 
would  not  exceed  in  bulk  the  half  of  a  single  cow  it  should  be  i 
membered  that  leaf -hoppers  grow  very  rapidly  and  usually  consul 
proportionately  a  great  amount  of  food,  and  that  they  extract  i 
most  nutritious  part  of  the  grass. 

The  different  species  of  leaf-hopi>ers  accomplishing  this  d 
have  been  studied  in  detail,  and  careful  experiments  with  reme 
have  been  made  during  the  season.  Professor  Osborn  is  of  the  op 
ion  that  remedies  can  readily  be  adopted  against  them  costing : 
more  than  from  2  to  10  cents  per  acre,  and  by  means  of  which  not  on 
the  leaf-hop]>ers  but  the  destructive  grasshoppera  can  be  destrovc 
He  finds  in  tlie  first  place  that  many  of  the  leai-hoppers  hibernaie 
grass  and  are  tolerably  active  during  lato  fall  ana  early  spring,!) 
at  these  times,  while  tlie  weather  is  cool,  do  not  ordinarily  fly  to  a 
great  distance,  but  progress  by  leaping.  Burning  over  the  pastui 
then  at  this  season  will  destroy  great  numbers  of  the  i>ests.  0 
worms  and  Turf  Web- worms  will  on  the  contrary  not  be  practical 
affected  by  this  remedy  as  they  hibernate  beneath  tho  surface  oft 
ground.  A  piece  of  ground  burnt  over  in  early  spring,  although  si 
rounded  by  unburnt  grain  land  on  three  sides,  kept  its  color  untillf 
summer. 

If  deep  cheese-cloth  liots  are  made  and  attached  to  light  frame, 
or  10  feet  long  and  run  rai)idly  over  the  pasture  by  a  boy,  atea 
sweep  vast  numbers  can  bo  captured  at  little  expense. 

The  best  remedy,  however,  is  the  use  of  either  one  of  the  **hopi 
dozers  '■  frequently  mentioned  in  our  articles  upon  destructive  ^ 
hoppers,  or  a  strip  of  building  paper  attached  to  a  light  wooden  tra: 
and  coated  with  coal  tar  or  gas  tar  and  run  through  the  fields  eit! 
mounted  on  runners  or  carried  by  hand  close  to  the  ground.  Eitl 
of  these  arrangements  should  be  woi*ked  during  the  warm  dayfJ  in  t 
fall  or  s])riiig  in  order  to  catch  the  hibernating  species  before  thov> 
])osit  theii*  eg<i:s.     Repeat  tlie  operation  if  it  seems  necessary  in  Ju 

The  vast  iiiajc>rity  of  stock-raisers  will  not  consider  it  nocossi 
'o  try  tlio  use  of  the  nets  or  shields,  but  the  spring  or  fall  burning 
^he  pasture  lands  is  the  simplest  remedy  and  an  excellent  thine:  to  < 

ProffSSfn'  Osborn  has  ])aid  attention  to  other  insect  pests  wh: 
'x'canie  proniinent  during  the  season  and  has  made  the  imports 
aiseovcry  tliat  the  Dog-vrood  Plant-louse  (ScliizoDeiira  conii)  isid( 
*i^^^I  v;ith  a  ])lant -louse  which  infests  the  roots  of  gvass  during  su 
luvM.  In  other  words,  this  insect  in  summer  lives  on  the  roots 
^M'ass  and  in  the  fall  niigrat<'S  1r)  (h><<-wood.  The  life  history  of  t- 
inseet  has  been  carefully  worked  out.  and  the  observation,  while  v£ 
interesting  i'rnv'i  an  entomoloofieal  stand-point,  may  also  prove  to 

•  i'  eoTici/I^.TnliL     "filnf   "^eoTiomicidly. 


_  :liawi  liKout,  Prof.  F.  M.  AVobatcr,  I'otumcd  from  AusUalia 
,4.iirU,  WAui'O  he  bad  been  eent,  as  mentioued  iu  tbe  article  oa 
itn  Scalp,  to  report  apon  the  agricultural  aspects  of  the  Mel- 
Exijnsition,  Hml  took  up  his  olisprvations  aiL.i  FayeUe  upon 
i  atlecting  CTains  and  grasses.  He  has  sttidiod  tJie  past  ac.nson, 
alarly,  the  Wheat  Stem-maggot  {Meromysa  americana),  tlie 
m  Striped  Cut-worm  {Agrotis  herilis),  the  Army  Worm  (Leu- 
unipuncta),  the  White  Grub  {Laehnosiema  spp.),  the  Wheat 
fform  {Agriotes  mancua),  the  Swamp  Sphenophorus  (SpJteno- 
t  ochreus),  the  Chinch  Bug  {BMssits  leiicoptt^rus).  ami  the  Grain 
loaso  [Siphonophora  avence).  He  reports  iiiion  all  of  tliese 
1  as  well  as  upon  some  others  of  less  importance.  The  princi- 
ittts  of  interest  which  he  brings  out  are  the  finding  of  another 
lant  for  the  %Vheat  Stem-maggot  in  blue  grass.  He  has  also 
inent«d  upon  the  i-elative  susceptibility  of  cei'tain  varieties  of 
in  which  he  shows  that  Michigan  Amber  is  attacked  with  only 
ane-fouriili  of  the  severity  of  V  elvet  Chalf.  From  the  West- 
riped  Cut-worm  he  has  reared  a  new  natural  enemy,  viz,  An- 
lypomelas.  This  is  interesting  as  confirming  some  few  i>re- 
loles  of  the  parasitism  of  Anthrax  upon  Lepidopterous  larvEO. 
1  outbreaks  of  the  Array  Worm,  iu  which  the  damage  has 
npon  the  rye  crop,  are  mentioned. 

hfe  history  of  the  Swamp  Sphenophorus  has  been  made  out  as 
d  in  Vol.  11,  No.  o,  Insect  Life,  November,  18S!).  This  in- 
\a  found  breeding  in  the  roots  and  stems  of  a  species  of  Bush 
(soirovtre«s)  rendering  the  system  of  prevention  very  easy, 
plants  must  be  destroyed  root  and  steu^  the  season  prior  to 
ig  the  ground  to  corn.  The  most  practical  and  probably  the 
3fective  way  of  destroying  it  is  to  sow  rye  upon  the  land  the 
won  after  breaking. 

Sird  to  the  Chinch  Bug,  he  has  endeavored  to  show  by  caro- 
ulating  the  districts  m  the  State  of  Indiana  in  which  the 
x>uud  in  years  of  prevalence,  the  districts  in  which  the  greatest 
i  of  wheat  is  grown  and  the  corapar.itivo  rain-fall  in  the  dif- 
districts,  whether  the  immunity  of  certain  portions  of  the 
an  be  traced  to  climatic  differences  or  to  the  natiire  of  the 
«1  crops. 

as  experimented  with  fungus  diseases  of  the  Cliinch  Bug,  dis- 
ig  specimens  received  from  Prof,  F,  H,  Snow,  of  Lawrence, 
but  the  experiments  were  not  satisfactory.  He  succeeded  in 
■  the  fungus  eatablishoil  at  two  points  in  Indiana,  but  his  ex- 
Qta  show  that  it  will  not  prove  contagious  unless  groat  masses 
nd  tho  weather  be  ovor-nioist. 

facts  which  lie  collocted  hi  rcg.ird  to  tho  Grain  Aphis  liave 
Jorred  to  in  tlie  article  upon  thi;i  subject  which  apiiears  in  the 
ortion  of  this  reporr. 

rork  of  tho  agent  stationed  in  Nebraska,  Mr.  Lawrnice  Bniner, 
n  somewhat  (li\Ti'sifioil.  lie  lias  continued  work  on  tlie  family 
das,  whicli  includoR  .^]l  of  the  dnstructivo  locusiw  or  grass- 
9,  and  in  fliif;  lino  ri>i.<irts  tlie  present  vcar  iipon  an  invi'^tiga- 
a  reporteil  locuj^t  'nitbreak  at  Nej)hi  City.  Utah.  The  species 
led  were  mainly  local  and  non-inigi'iitory.  although  a  few 
308  of  the  Rocky  Mountain  Locust  {Hfclawtphis  spi-etiis)  and 
straetire  Cricket  ((.'miiuvJn  prlluridii)  were  Found.  Tliero 
<l  be  no  rciV-son,  liowi'vev,  for  uluvni  another  season.  Tlie  out- 
4  the  Bocky  Mountain  Locust  in  Minnesota,  I'cf  errod  to  in  tho 
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introduction  to  our  last  report,  has  been  completely  stamped  out  by 
the  energetic  work  of  Mr.  Otto  Lugger,  the  entomologist  of  the 
station,  witli  the  intelligent  co-operation  of  the  State  authorities. 
There  was,  therefore,  no  necessity  for  Mr.  Bruner^s  services  in  this 
part  of  the  country. 

Mr.  Bruiior  reports  an  interesting  case  of  the  fungus  disease  of  a 
local  species  of  locust  in  the  vicinity  of  Lincoln,  Nebr.  The  large 
Differential  Locust  (j\fdaiiopli(s  diJ[ferentialw)'W8a  destvoyeil  by  this. 
The  fungus  causing  the  disease  is  known  as  EntornphtJwra  calopkni 
Bcssey.  Some  study  was  made  of  this  disease  and  largo  numbers  of 
the  dead  locusts  were  collected. 

An  important  study  which  we  have  had  Mr.  Bniner  t^ke  up  the 
past  season  is  that  of  the  insects  detrimental  to  the  growth  of  young 
trees  on  tree  claims  in  Nebraska  and  other  portions  of  the  \Vest. 
Little  more  was  done  the  present  season  than  to  collect  and  tabulate 
the  species  thus  engaged.  About  thirty  species  of  importance  were 
observed,  (listril)uted  as  follows  :  Two  saw-flies,  six  beetles,  fifteen 
caterpillars,  two  tree  crickets,  and  three  locusts.  The  causes  of  in- 
jury have  Ix'on  studied  and  comparative  freedom  of  different  plants 
tabulated.  Ho  finds  that  of  the  trees  and  insects  observeii  the 
Catalpa  and  Russian  Mulberry  are  not  damaged,  the  Ash  is  affected 
by  three,  the  Box  Elder  ])y  two  or  three,  the  Willow  by  a  dozen  or 
more,  the  Cottonwood  by  four  or  five,  the  Soft  Maple  by  several,  the 
Elm  by  two  and  the  Honey  Locust  by  two.  Only  such  insect-s  have 
been  studied  as  attack  the  young  trees  during  their  fii-st  year's 
growth.  Other  species  commence  their  injuries  on  the  trees  later  on. 

The  Army  Worm  was  recorded  for  the  first  time  in  the  State  of 
Ne])raska  in  injurious  numbers.  The  Blue  Grass  Weevil  he  has 
fortunately  succeeded  in  finding  in  all  stages.  The  species  is  known 
asi  S2)henophorns  ])arvulus,  and  Mr.  Brimer  has  found  that  it  lays 
its  eggs  at  the  roots  of  blue  grass  (Poa  ;iyrate7isis)  and  that  two 
generations  api)ear  during  the  year,  one  in  the  spring  and  the  other 
in  the  (^arly  fall.  There  is  a  possibility,  however,  that  it  is  only 
single  l)ro(Kled  and  that  the  individuals  appearing  in  the  fall  are 
only  advance  sj^ecimens  and  winter  over  as  beetles.  The  Com  Root- 
worm  {Diahroticd  longlcornis)  is  reported  as  becoming  alarmingly 
common  in  eastern  Nebraska,  while  the  Corn  Ear-worm  (Heliothis 
annicjrra)  has  done  considerable  damage  to  the  ears  of  field  com. 

Note. — For  explanation  to  plates  see  p.  861. 
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NATION  TO  PLATES  TO  REPORT  OF  ENTOMOLOGIST. 

K  (it  fide. 


iXei^ASATlOS  TO  Pl.i.TE  L 

iSH  PLun^Lonss  ass  itb  erb- 

(OrlgluaL) 

Head  of  wheat,  showing  lice  im 
podtion  in  late  Maj  and  June. 

SiplMtutphora  avetuB.  Winglees 
parthenogenetic  female — en- 

The  same,  pupa  of  winged  mi- 
grant— enlwged. 
The  aame,  winged  migrant — en- 

Tbo  same,  wingless  Temale,  with 
swollen  bodj,  showing  exit 
hole  of  paraaite — enlarged. 

Aphidius  granariaphis,  nearly 
developed  adult,  taken  from 
body  of  louse — enlarged. 

The  same — enlarged. 

^iotria  tritid — enlarged. 

ABograpta  americana — nataral 

XPLANATIOH  TO  PlATS  IL 
C-SPOTTED  KTTE  OF  TBE  OBAKOE. 

(Origtaal.) 


leaf. 


TTnder  surface   of   oranc 

showing  the  work  of  the  taite 
— natural  size. 

Upper  surface  of  orange  leaf, 
showing  effect  of  the  work  of 
the  mite — natural  size. 

Jitranychiie  B-macuJatus,  adult 
from  below— enlarged. 

The  same  from  above — enlarged ; 
a,  claw;  b,  proboscis  and  pal- 
pas;  c,  palpuH — Btill  more  en- 

tFLaHATtOK  TO  PLATE  IIL 
imS  OF  THE  FLUTED  SCALE. 

VtdaUaeardiTialU:  a.  full-grown 
lura;  b,  ^upa,  within  larval 
d^;c,pupa—enlai:ged.  (After 

Hm  lame,  adult  —  enlarged. 
(After  Riley.) 

A0  99 24 


Fid.  8.  Cryptochceivmicerj/a — enlarged; 


Fia.^0.  The  same,  abdomen  of  male  ehow- 
. Italia  — enlarged. 

'■illiston.) 

Fia.  9.  Thalpoehares     eoeetphaga — en- 

'''(Ori^naio" 

BXPLAKATION  TO  PLATE  IT. 

THE  HOBH  FLY. 

(After BUeyft  Howaid.) 

FiO.  1.  Samatdbia  aerrata:  a,  egg;  h, 
larva;  c,  puparium;  d,  adult 
in  biting  position — enl^ged. 

FiO.  3.  The  same;  a,  head  of  larva  ^m 
side;  b,  ditto  from  below;  e, 
anal  stigmata  of  larva;  d,  anal 
s^^ment  of  puparium  from 
below ;  e,  anal  segment  of  larva 
from  below — etuarged. 

Explanation  to  Plate  V. 

THE  HORN  FLT. 
(After  ^loy&Hovivd.) 

Fio.  1.  Hamatt^iia  serrata;  a,  head  of 
female  from  the  front;  b,  ditto 
mate;  c,  head  of  female  from 
tiie  Bide — enlareed. 

Fio.  3.  The  same;  adult  m  resting  posi- 
tion— enlarged. 

Pto.  8.  Tlie  same:  adults  in  resting  posi- 
tion at  base  of  horn. — reduced. 

EZFLAKATION  TO  PLATE  VI. 
PARASITES  OF  THE  GRAIN  FLANT-1:/)DSE. 

(Olfgliml.) 

Fio.  1.  DiaretvM     brunneiventrie  —  ea- 

lai^. 
no.  2.  Itoeratti»  tmlgaru— enlarged. 
Fio.  S.  AXlotria  (rifici— enlarged, 
no.  4.  ErtesTtua  uxiiGteH— enlarged, 
no.  B.  PackynenTOn  tntcan«— emarged. 
no.  «.  MegavpHw  nt^er'— enlarged. 


3.1!  OF  ORNITHOLOGIST  AND  MAMMALOGIST. 


iflve  the  honor  to  submit  herewith  my  f  onrth  annual  report 
ngs  of  the  Division  of  Ecbnomic  Ornithology  and  Mam- 
overing  tlie  year  I8S9.  It  consists  of  two  prmcip^  parts 
s  in  acconlance  with  the  two  lines  of  work  carried  on  by 
on — the  one,  a  study  of  tlie  Economic  Relations  oi  mam- 
birds  which  are  beneficial  or  harmful  from  a  directly 
stand-point;  the  other,  a  study  of  Mi^Qeogra^hic  Distribu- 
eciei. 

I  the  year  it  was  decided  to  publish  the  results  of  the  iuvee- 
of  the  division  in  two  distinct  series  of  papers,  nam^y 
-s' bulletins;  (2)  faunal  bulletins.  Of  the  former  the  first 
as  appeared,  entitled,  "  The  English  Sparrow  in  America:** 
ier  two  numbei-s  have  been  published,  entitled  "Korwi 
Fauna."  Several  additional  bulletins  are  now  in  an  ad- 
ige  of  preparation  and  will  appear  at  an  early  date, 
ice  force  of  the  Division  is  wholly  insufficient  for  the 
creasing  demands  of  the  investigations  in  hand,  and  the 
ine  worft  has  already  outgrown  the  means  at  command  for 
r  accomplishment.  The  most  constant  and  burdensome 
t  this  work  is  the  correspondence.  During  the  year  1889 
jr  thousand  letters  were  written,  copied,  Indexed,  and 
id  soveral  thousand  circulars  and  schedules  were  distrib- 
sts  were  prepared  also,  or  franka  written,  for  upwards  of 
onsand  cojtios  of  the  publications  of  the  division,  which 
.  distributed.  During  the  same  time  the  number  of  letters 
ras  more  than  three  thousand,  and  more  than  half  of  these 
■mpanied  by  schedules,  lists,  reports,  or  other  records  of 
tBs,  ^1  of  which  were  examined,  indorsed,  jacketed,  and 
i  for  future  rofercnce  or  at  once  utilized  in  studies  already 
IB.  Other  routine  work  has  consisted  in  comparing  and 
t  proof,  proiariiig  and  revising  card  lists  of  correspondents, 
ain  classes  of  reiKU'ts  received,  type-writing  franks  for  the 
sn  of  documents  to  American  and  foreign  correspondents, 
■  a  reference  list  of  publications  useful  in  the  regular  work 
'iuon,  iffeiTiirinfr  colored  diagrams  or  maps  in  connection 
rork  on  genpraphic  distribution,  and  miscellaneous  work. 
Bespectfuily, 

C.  Habt  Mbbriam, 
Chief  of  Division  qf 
OfTiithdlogj/  and  Mammal^, 
,U^,  BcsK. 

y  of  AgTicuUiire,  _ 
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SECTION  OF  GEOGRAPHIC  DISTRIBUTION. 

CHARACTER  AND   OBJECT  OF    THE  INQUIRY. 

The  primary  object  of  mapping  tlie  geographic  distribu 
species  is  not  only  to  show  the  limits  of  the  regions  inhahited  b 
but  also  to  ascertain  the  number,  positions,  and  boundaries 
natural  faunal  and  floral  areas  of  the  United  States — areas  wh 
fitted  by  nature  for  the  life  of  certain  associations  of  animj 
plants,  and  which  consequently  are  adapted  for  the  growth 
tain  agricultural  products  and  for  the  support  of  certain  ki 
breeds  of  stock.  The  results  of  this  study  of  the  natural  lifi 
of  the  country  and  of  the  fundamental  lacts,  principles,  an 
upon  which  they  depend,  are  of  the  utmost  value  to  practii 
experimental  agriculture,  and  are  so  intimately  related  to  th 
of  the  experiment  stations  that  the  investigations  of  the  lat 
not  be  fully  utilized  without  them. 

In  order  to  understand  this  clearly  it  is  necessary  to  bear  ii 
certain  familiar  facts  which  underlie  the  study  of  distri 
Everybody  knows  that  i)olar  bears,  white  foxes,  and  snowy  c 
habit  the  Arctic  regions  ;  that  palm  trees,  monkeys,  and  ere 
are  found  in  the  tropics  ;  that  cactuses,  yuccas,  and  prairie  d 
characteristic  of  the  arid  lands  of  the  West;  and  that  the  ''  big 
redwoods,  and  plumed  quails  of  California  do  not  occur  east 
Sierras.  These  are  facts  of  common  observation.  And  so  wo 
go  on,  dividing  and  su])dividing  the  lands  of  North  Amori 
major  and  minor  provinces  and  areas,  each  of  which  may  bo  < 
terized  by  the  possession  of  many  forms  of  life — associations 
cies — not  found  e]s(*where. 

The  reason  certain  kinds  of  animals  and  plants  inhabit  certj 
inite  parts  of  the  eartlTs  surface  and  do  not  occur  in  othc 
where  there  are  no  impassably  ])arriers  to  prevent,  is  that  such 
have  bec(mie  a(la])ti'(l.  in  the  r-ourfre.of  time,  to  jmrticular 
nations  of  i)hysical  and  climatic  conditions  which  prevail  ove 
areas,  and  thcii*  sensitive  organizations  are  not  sufliciently  pi 
enable  them  tt.)  live  under  other  combinations  of  conditions. 

The  recent  investigations  of  the  division  have  demonstrat 
mammals  and  birds  and  ri'i)iilcs  and  insects  and  plants  agree 
in  distribution  that  a  map  showing  the  boundaries  of  anarea 
ited  bv  an  association  of  species  in  one  group  will  serve  equal 
for  otlier  and  widely  dilViM-ent  groups.  The  reason  of  this 
dence  in  distri])uti()n  in  diiVerent  branches  of  the  animal  an 
table  khigdonis  over  tin*  same  area  is  that  all  are  exposed 
same  suri'ouni lings  and  all  are  governed  by  the  same  general 

The  point  of  gi'eatrst  significance,  so  far  as  the  practical  a{ 
irist  is  concerned,  is  that  what  is  true  of  animals  and  plai 
^tate  of  nature^  is  true  also  of  aninials  and  plants  as  modilied 

^^untary  acts  of  man.  Every  race  or  brec^d  of  sheep,  cattle,  or 
•  '   {  every  variety  of  grain  or  vegetable,  thrives  best  under 

.iinite conditions  of  temperature,  moisture,  exposure,  and  so 
bllows  that  a  map  of  the  natural  life  areas  of  a  country 
ised  by  the  farmer  for  IIh*  ]nn'poseof  ascertaining  the  bound; 

lean^as  which  are  fitted  l>y  iiatim^  forthe  growth  of  certain  cr< 

■"     M)p(.)rt  '4'  certain  kinds  or  breeds  of  stock;  in  other  word 

..,tf     iv^r     n  '-oTnie^tif^'i  With  information  furnished  by  the 
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bstiona,  will  fell  tlie  farmer  what  iie  oak  expect  to  produce 
Successfully  and  profitably  on  his  own  farm.  Moreover — aud 
jerh^ij)^  is;  <<i  cvii  p'reater  iiiiiiortancf — it  will  k-ll  him  what 

will  not  thrive  in  his  neighborhood,  thus  saving  the  time  and 
>f  experimental  farming,  which  iu  the  aggregate  amounts  to 
reds  of  thousands  of  dollars  every  year. 

s  is  but  one  of  the  ways  in  which  a  knowledge  of  the  distribu- 
of  species  may  benefit  the  practical  agriculturist.  It  may 
lim  also  in  his  relations  with  injurious  and  beneficial  species, 
would  know  beforehand  just  what  species  were  to  be  looked 

his  immediate  vicinity. 

KESTKICTIONS  IMPOSED  BY  CONGBH33. 

I  division  is  hampered  in  the  study  of  geographic  distribu- 
ly  the  restrictions  imposed  in  the  phraseology  of  the  act  of  Con- 
appropriating  money  for  the  investigations,  no  provision  being 
for  any  work  except  on  mammals  and  birds.  In  effect,  thei'e- 
the  division  is  prohibited  by  law  from  carrying  on  the  most 
rtant  work  it  has  undertaken,  namely,  a  comprehensive  study  of 
aphic  distribution,  and  is  prevented  from  mapping  the  nat- 
iie  areas  of  the  country  except  in  so  far  as  this  may  be  done 
a  study  based  solely  on  mammals  and  birds. 

URGENT  RECOMMENDATION 

new  of  the  above  f  actsand  of  the  recent  generous  expenditures 
blic  moneys  for  the  advancement  of  related  branches  of  Agri- 
ral  science,  it  would  seem  the  part  of  wisdom  to  undertake  at 
t  systematic  Biological  Survey  tor  the  purposes  above  indicated. 
ugently  recommended  that  such  a  survey  he  established  under 
•epartment  of  Agriculture,  and  that  the  present  Division  of 
iLology  and  Mammalogy  be  merged  into  it. 

WORK  OF  THE  YEAR. 

I  work  accomplished  in  the  section  of  Geographic  Distribution 
»  conveniently  summarized  under  two  beads,  namely,  (1)  office 
and  (2)  lield  work. 

Oj^lce  work. — The  office  work  has  consisted  in  collecting  and 
itUQg  published  and  original  records  of  occurrence,  in  indicating 
me  on  base  maps  by  means  of  color  spots,  and  in  working  up 
suits  of  field  woi'k  conducted  by  the  division. 
FVeid  work. — The  ol'ject  of  the  field  work  of  the  division  is  two- 
(1)  t^e  collection  of  material  illustrating  the  geographic  distri- 
1  of  species ;  (2)  the  collection  of  material  illustrating  the  eco- 
'  nlations  of  species. 

in^  the  past  year  the  division  has  been  able  to  keep  but  one 
lithe  field  coutjiinously,  but  has  employed  three  others  for  short 
[fl.  Mr.  Vernon  Bailey  has  carried  out  an  ujibroken  line  of  field 
iHffumingin  Utah  and  extending  through  parts  of  Nevada,  Ari- 
■pmifaem  California,  and  New  Meiiico.  Mr.  T.  S.  Palmer  made 
'W  trip  on  the  Pacific  coast  in  northern  California,  Oregon, 
__ington.  Mr.  Charles  A.  Keeler  spent  about  a  month  in 
Itr.  A.  B.  Baker  was  engage  d  two  months  in  making  a 
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trip  througli  north wostorn  Kansas,  west<^rn  Nebraska,  and  s 
western  Dakota.  One  member  of  tlie  office  staff,  Mr.  Mon 
Green,  visited  the  east  coast  of  Florida,  remaining  there  twora( 
Detaiknl  reports  of  these  'explorations  ^^ill  appear  later.    I 

^resent  connection  it  need  only  be  said  that  many  hundrcK^ia  o; 

(jcalities  have  been  added  to  the  geographic  ranijes  of  sj>ecies  al 
known,  that  many  species  new  to  s(;ience  have  Ixn^n  (ji:-'Covere* 
tliat  an  immense  fnnd  of  information  concerning  the  food-liabr 
economic  reh^tions  of  species  has  been  brought  together.  The 
mens  collected,  after  being  studied  in  the  eUvisioii,  are  deposil 
the  U.  S.  National  Museum. 

Dr.  C.  Hart  Merriam,  chief  of  tlio  division,  si)ent  twn  mon 
a  Biological  Survey  of  the  San  Francisco  Mountain  region  in  i 
cc.uitral  Arizona.  This  proved  by  far  the  ni(^st  important  "\v<. 
tlie  yt^r,  resulting  in  the  discovery  oi  many  facts  of  great  ocoi 
importance,  as  well  as  of  much  scientific  interest.  T)\e  disco 
of  most  economic  consequence  relate  (1)  to  the  recognition  of  a 
l>er  of  zont^  or  areas  possessing  different  j)hysical  and  cliniatb 
ditions,  and  inhabited  i  ly  diil  erent  associations  of  animals  and  p 
and  (2)  to  the  correlation  of  these  zones  and  areas  with  those  of 
localities  known  to  be  suited  for  tlie  gro\Hh  of  particular  kii 
croi>s.  As  a  result  of  this  survey  a  colored  map  lias  bt^n  }>rei 
on  the  scale  of  4  miles  to  the  inch,  showing  tlie  boundarifS  ( 
several  zones  and  areas  in  siilUcient  detail  for  the  use  of  farmei 
ranchmen.  Timber  maps  also  have  been  i)repare<l,  showing  tli 
tribution  of  the  principal  fonv^t  trees. 

The  result  of  nicest  scientilic  interest  is  the  overthrow  (.>i  the*'i 
Central  Province"  of  naturalists  by  vhe  discovery  that  the  liu 
heretofore  recognized  by  that  uan:e  consists  merely  of  a  soim 
modified  northward  extension  of  tlie  fauna  and  ii(.>raof  the  ^h- 
l>lateau,  penetrated  by  a  southward  intrusion  of  boreal  forms 
the  Rocky  Mountains, 

BIRD   MIC^KATION. 

I  regret  to  state  thai  nothing  whatever  has  been  done  in  th( 
of  working  up  the  vast  fund  (ji  nialerial  on  binl  migration  co: 
uted  by  the  volunLary  ^jbs^.'rvers  of  tliu  division.  Many  tlioii 
of  schedules  containing  original  n-rords  <.)f  migration  are  n 
hand  but  can  not  be  utiliz.Ml,  because  no  funds  are  availabh.'  f( 
employment  of  an  ornitholcgi.sL  t«;  do  the  work,  an<l  the  present 
of  the  division  is  wholly  occupied  with  the  more  urgent  brand 
investigation,  branchas  whicJi  have  a  more  immediate  practical 
ing  On  agriculture. 

IDENTIFKLWION   OF  ;^l*ECniEX9. 

An  incidental  feature  of  the  work  of  the  division  is  fhc  idoul 
tion  <jf  natural  history  sp(H.'imrns  ^i.irl.  here  for  that  pur  j  ><  .^t^c  h  y  1 
ers  and  others  throughout  tiie  couutrv.  as  well  as  by  the  li«'MiV 
of  the  divisior..  Duriui;'  tlir  yriir  ISM)  more  than  four  thui 
siK'cimeus  were  r(M\ived  ;ii!(i  idrnl  ill-  d — a  Tiiimbrr  vj-ry  niiii-]i  1; 
than  in  any  [jrevioiis  yiar,  lu  idi'Uiil'yiug  this  Ujaterial.  aii'.I  i 
BW(Tiug  the  quest  ions  vvliieh  usually  accoui[iany  tin.'  specini«'ns,  i 
useful  iutV>rniatiou  is  dilfu-sec!  among  the  people,  and  tlie  divisio; 
^c^ut  ^J  |j(3  Ti.'Lr-«nled  as  a  public  bureau  oil  information. 
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GOPHER  INVESTIGATION. 


9,  ThofnoinifSf  and  S2)ermophUu^, 


)  gopher  invostigatioii  may  bo  cited  as  an  illustration  of  nieth- 
•  mqiiiry  and  of  the  magnitude  of  the  correspondence  and  otlier 
s  of  labor  necessary  in  such  researches.  This  inquiry  includes, 
I  ease  of  wvcli  of  the  iiumei*<)us  sjwcies  concerned,  the  maj^ping 
geographic  distribution,  the  nature  and  extent  of  the  damage 
»,  the  moneys  expended  in  bounties  for  its  scalps,  andthemeth- 
nployt:id  for  its  <lestruction.  It  includes  also  a  scientific  study 
t  status  of  tiicth  species  in  relation  to  allied  species. 
I  inquiry  M'as  be;2:un  in  tlie  summer  of  1888,  when  a  circular 
repared  and  distributed  iisking  for  information  as  to  the  kind 
stent  of  damage  done  by  gopliers.  More  than  one  thousand 
undre<l  letters  on  tlie  subject  were  sent  out  in  that  year,  and 
plies  indicuted  an  evil  of  such  magnitude  that  the  investigation 
^ntinued  (hiring  the  lirc^sent  year  by  sending  letters  and  circu- 
)  i>art.s  of  the  country  known  or  suspected  to  be  infested  vdih 
Ts.  OiK^  Sit  of  tliese  U^ttei's  relateil  mainly  to  the  presence  or 
ce  of  tlie  animals,  and  to  the  are^is  inhalnted  by  pai-ticuhir 
s.  About  one.  thousand  two  huneli*ed  and  fifty  such  letters  were 
D  correspondents  in  twenty  dilferent  States  and  Territories.  In 
ontothtis<^  letters  wen^  written  to  two  hundred  and  sixteen 
jr  oflicers  in  Dakotji.  Iowa,  and  Miimesota,  asking  for  data  relat- 
the  l)ountirs  j»aid  or  other  money  expended  by  these  counties 
:e  extcrminatioii  of  go[>hers.  In  most  cases  replies  were  re- 
1,  further  coiTe.-i)oiidence  followed,  and  already  a  list  of  eighty- 
counties  has  been  made  in  which  such  boiuities  have  been  paid, 
gating  about  «*3()0,00(.). 

total  eoiTespondenoi^  on  the  gopher  evil  thus  far  amounts  to 
liousand  seven  huiuired  and  "twenty-eight  letters  or  circjular 
I  sent  out,  and  oiut  tlnaisand  four  hundred  and  twelve  reports 
ed  in  reply.  \Vlu*n  it  is  remembered  that  hundreds  of  these 
I  were  aeconipaniL'd  by  skins  or  parts  of  skins  of  diffeivnt 
B  sent  for  ident  i  lj«;at i<  m,  and  that  the?  distribution  of  each  species 
3en  provisionally  mapi)cd,  some  idea  can  be  formed  of  tlie 
it  of  labor  invulv<Ml  in  such  investigations — and  this  does  not 
ato  account  tin '  re<."lMiical  comparison  of  specimens,  including 
cal  study  c>t'  i\u-\v  skulls  nvA  teeth,  the  summarizing  and  talni- 
of  final  rt'suks,  ihr  collating  of  original  and  published  records, 
IB  prepai-atii  11  of  linal  ma]js  showing  the  iK)Sition  and  extent  of 
aa  infested  Irv'  (.'aeli  species. 

THE   ENGI.ISII   SPARKOTV  BULLETIN, 

first  of  the  series  of  farmers'  bulletins  published  by  the  division 

sued  in  June,    ls.>'J.      Tt  treats  of  the  English   Si)arrow  in 

ii      and  forms  ?i  r^juipacM.  o(*tavo  volume  of  405  pages.     More 

;nt  thousand  copies  have  been  distributed  up  to  the  end  of 
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Although  so  shoK  a  time  has  elapsed  since  its  appearance,  some  of 
its  good  ellects  are  visible  already,  and  persons  wno  have  tested  the 
recoiumeiidations  for  sj^arrow  restriction  and  extermination  have 
written  the  Dei)artmont  detailing  their  success. 

HAWK  AND  OWL  BULLETIN. 

An  important  bulletin  on  Hawks  and  Owls  is  nearly  ready  for  the 
printer.  It  treats  of  the  geographic  distribution,  food,  and  habits 
of  all  the  birds  of  prey  which  are  knowm  to  inhabit  North  America 
north  of  Mexico.  Ot  the  diurnal  kinds  (the  kites,  hawks,  falcons. 
and  eagles)  thirty- four  species  and  eleven  subspecies  or  c^eographical 
races  are  recognized;  and  of  the  nocturnal  kinds  (the  owls)  seventeen 
species  and  eleven  subspecies,  making  a  total  of  seventy-three. 

The  accounts  of  the  food  habits  of  the  species  of  most  ecouomic 
importance  are  as  exhaustive  as  the  number  of  stomachs  and  the  lit- 
erature of  the  subject  admit,  and  are  accompanied  by  tables  showing 
the  kinds  of  food  round  in  the  many  hundreds  of  stomachs  examined. 

The  species  have  been  arranged  in  the  following  categories  (sub- 
sx>ecies  being  included  under  the  species  to  which  they  belong): 

(a)  Those  which  are  wholly  beneficial  or  wholly  harmless  (six 
species) ; 

(b)  Those  which  are  mainly  beneficial  (thirty  species); 

ic)  Those  in  which  the  beneficial  and  hannful  qualities  seem  to 
balance  each  other  (nine  species); 

(d)  Those  which  are  positively  harmful  (six  species). 

Three  of  tlie  noxious  species  are  of  rare  occurrence  within  the  lim- 
its of  the  United  States. 

The  bulletin  is  illustrated  by  many  colored  plates  of  both  hawks 
and  owls,  and  is  one  of  the  must  important  contributions  ever  made 
to  the  study  of  economic  ornithology. 

THE  CROW. 

In  last  year's  re])ort  a  preliminary  study  of  the  Crow  was  given, 

with  the  st.'itemrnt  tliat  a  bulletin  on  this  subject  was  in  preparation. 

'\V<.)rk  on  this  bulletin  has  been  carried  on  as  rapidly  as  possible,  hut 

lack  of  a  suflicient  number  of  Crow  stomachs,  together  "vsith  the  press 

of  other  work,  has  ])revented  its  completion.     The  discovery  made 

last  year  that  the  Crow  was  largely  concerned  in  the  distribution  of 

the  seeds  of  poison  ivy  (Rhus  ioxicodendron)  and  poison  sumach 

(Rhus  vcmnula)  led  to  other  interesting  inquiries,  and  it  was  found 

that  many  other  birds,  including  some  of  the  most  beneficial  spa'ies 

(namely,  bluebirds  and  woodpeckers),  also  feed  largely  on  poison 

Rhus  ])erries  in  winter  and  so  doubtless  aid  in  the  spread  or  the:?e 

•loxious  plants.     It  is  ]jrobable  that  some  good  is  done  at  the  same 

inie  by  planting  valuable  shrubs  and  trees,  out  the  relative  proper- 

ions  of  good  and  harm  can  be  determined  only  after  careful  examma- 

ion  of  the  contents  of  numerous  stomachs.     In  some  cases  these  ar^ 

•  1  ready  in  hand  and  work  on  them  has  been  commenced;  in  other 

.ns'«vc  ']]o^    ^v    -(»f  4-i)  ]jQ  collected, 

THE  CROW  BLACKBIRD. 

'  {  is  iiu:en'kv  o  issue  a  bulletin  on  the  Crow  Blackbird  or  Purple 
jvtickh}  f  ^)u''"fthis  (jtn'.scuhi)  at  an  early  date.     A  mass  of  data  ra- 

»if<  of  bi'i^^kbirds,  and  particularly  to  the  aboV6 
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was  collected  and  partly  arranged  for  publication  two 
sago.  l>ut  so  many  interesting  and  iuiportimt  questions  arose, 
lit^uLirly  lis  lo  (ho  food  of  the  speeii-^.  th;il  il.  waw  tboiiylit  bfst  to 
crpul'liciitioii  until  a  autlieieiit  miiiil.irr  ol"  siuih^i"lLs  could  lie  col- 
led and  examined  to  settle  positively  some  of  the  important  ques- 
ts at  issue.  Several  hundred  atomaclia  are  now  in  hand  and  some 
iem  have  been  examined,  but  stomachs  taken  during  spring  and 
ly  summer,  as  well  as  those  taken  in  cornfields  before  the  grain 
:  WdeDed,  are  much  needed  still.  It  is  hoped  that  these  may  be 
ained  during  the  coming  season. 

POTATO-BUa  BIRDS, 

'urther  attention  has  been  given  to  the  bird-enemies  of  thepotato- 
;  or  Colorado  Beetle,  and  a  few  species  beside  the  Rose-breasted 
nbeak  have  been  found  to  eat  the  pest  occasionally.  Among 
» is  the  Yellow-billed  Cuckoo,  already  known  as  a  valuable  friend 
he  farmer  because  of  its  habit  of  feeding  upon  caterpillars,  both 
oth  and  hairy.  With  the  Grosbeak  the  habit  of  eating  potato- 
IB  proves  to  be  fairly  constant,  but  unfortunately  the  bird  does 
seem  to  be  very  abundant  anywhere,  and  hence  the  resulting 
efita  have  not  been  generally  noticed.  Some  of  our  correspond- 
ihave  suggested  that  the  scarcity  of  this  bird  and  perhaps  of  others 
f  be  due  to  the  habit  of  eating  insects  in  places  where  Paris  green 

been  used,  but  after  careful  inquiry  we  find  no  waiTant  for  be- 
ing such  to  be  the  case.  We  have  not  been  able  to  learn  of  a 
de  instance  in  which  any  uadomesticated  bird  has  been  found 
a  in  the  vicinity  of  i>otato  fields  under  circumstances  pointing  to 

cause.  Birds  certainly  exercise  much  judgment  in  selecting 
r  food,  and  it  is  not  probable  that  they  would  eat  sickly  or  dying 
icte  so  long  as  healthy  ones  were  to  be  found. 

BEED  COLLECTION. 

ho  importance  of  a  complete  reference  collection  of  seeds  for  use 
Wtifying  the  contents  of  bird  stomachs  becomes  more  evident 
•y  day.  Although  some  additions  to  the  existing  collection  have 
1  naae  during  the  year,  partly  through  the  efforts  of  members 
lie  division  and  partly  through  co-operation  with  the  botanist, 
ih  rtiU  remains  to  be  done. 

.      COLLECTION  OF  BIRD   STOMACHS. 

lie  collection  of  bird  stomachs-has  been  increased  during  the  year 
he  addition  of  eight  hundred  and  seventy-two  stomachs,  and 

numbers  ten  thousand  seven  hundred  and  sixteen.  These 
Jffeserved  in  alcohol,  mainly  in   separate  vials.      During   the 

two  years  this  entire  collection  has  been  moved  and  re-ar- 
^  four  separate  times,  each  removal  from  one  rdom  or  building 
sother  resulting  inevitably  in  more  or  less  confusion,  delay,  ana 
awork.  It  is  hoped  tliat  the  new  laboratory  of  the  division  where 
'  are  now  arranged  may  prove  ample,  at  least  for  those  which 
npaiting  examination.  Up  to  the  present  time  it  has  been  possi- 
b  azanune  finally  only  about  two  thousand  of  these  stomachs, 
lAt  the  preliminary  examination  of  about  five  hundred  moi-e  has 
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Tl:.'  ct^ontiniir  work  of  the  division  is  seriously  hampered  atpres- 
eiit  b\  llif  lack  oj"  funds  to  employ  specialists  to  Ciirry  on  the  investi- 
<ri:rioii,  ;iinl  o!u.' *)r  its  most  urgent  needs  is  a  conijx^tent  biuk»gistto 
(\i)  Diis  \v«»rk— piir  familiar  botli  with  modern  microscopical  tecii- 
nl«iueaiid  i)i*acti(;al  sytitematic  botany  and  zoology. 


MAKSH  HAWK 

Circus  hudsoniu^. 
Dv  \)i\  A.  K.  Fisher. 

Tliis  AV(»ll-kn()wn  hawk  inha})its  the  whole  of  Noi'th  Auierica. 
l>reuding-  iiorlli  io  Ahiska  and  the  fur  countries,  and  wintering fri'iii 
jiImjuI  bititiule  -M)'  X.,  south  to  Panama  and  Cuba.  A  rojirosi-'Ut- 
iitive  si>('ci<\s  {(.'ircti.s  i'HiUicns)  occurs  throughout  most  of  temjKjrate 
Kuro[ie  and  Asia,  wintering  in  the  more  southern  portions  aa  wt!l 
as  in  norlhi'VJi  Afi-ica. 

Tht*  ]\Iarsli  llawk  breeds  in  suitable  localities  everywliero  l'n;iii 
tlit.^  suiitliorn  'non.uT  oL*  tlie  United  States  to  the  noi-thern  Hmit  ul'it* 
ran.LC<-,  bt-in.:;  most  commoji  tlirougli  the  prairie  country  of  tho  Wt.>t. 
In  the  casi' «.»r  a  spccirs  of  su'-h  extended  distribution  tho  tiim"-'t 
iiesviiu;-  is  \  I'rv  variabk\  Thus  while  in  Texas  the  etfi^s  iiro  tu  Iw 
ft)unl  by  tln^  latit^r  i)art  of  April,  in  the  fur  countries  it  ir?  tliemiu- 
i\W  «;]'  June  before  tiiey  arc  deposited. 

The  nrst  is  always  placL-'.l  on  liie  ground,  usually  in  a  niar>lu'r 
[)raii'i('  L;i-ow]i  up  \\'\X\v  tali  rushfs,  grass,  or  buslies.  and  not  fartn'ip 
wab-r.  ll  is  cojumonly  siluat»'d  at  the  ])ase  of  n  bush,  or  in  l«K.'ali- 
lics  suv)j»M-1  ;.>  iiiuiidai  Ion.  tm  tin-,  top  of  a  tussock.  It  is  cuniiK.)^|.-'l 
cliivilv  ci"  «iLV  ;n'ii^--  l»^<'S«'iv  thrown  toii:ether and  strengthened  bv  lii^- 
iiie(jriiora1i..;n  of  a  IVw  (!<  ad  sli(rl:;'..  and  as  a  linishing  toncli  a^t^iai--^'" 
lining"  of  IV.'l !:•■!';;  i-  ::.]d»;d.  When  Ihe  sami^  site  is  used  f or  s«.-v».iiJ 
yea]-.-;  in  r  iircrssi<.ii  tlif  accumulaLcd  mass  of  material  often  furmsa 
[)Jr.' !'"?•!.'!  «»t"  en;!-;:  levaMe  size. 

Th«.^  nunibi.'!-  of  <'.!;'.l:s  in  a  set  is  usually  from  four  to  six.  tli=jii.::li 
as  i-i-iuN'  as  i'i.;ljt  liave  be.Mi  found.  As  with  most  of  the  hawks,  tk 
pi-rioil  (.r  ineu ballon  is  about  four  weeks.  The  male  assists  I'K' 
{'..'male  in  [V;:  .-wiiM  riieiion  oT  th(>nes{.  in  incubating  thi^  eirg.s,  an'! 
in  pi'ociLi'i]:-'  To  I  To-  tli'-  voun;;*.  During  the  period  the  y»mn;^'are 
beiiig  :"("l  i!ie  i.iair  oj'Umi  <!roj)S  tin.*  foo(l  to  tht^  female  from  ao'ii- 
si'le;-."!)!.*.'  ]^:i;-.l:t,  as  lie  ].as<es  near  tlie  nest,  she  darting  upwanl  aii'i 
eat'-]i''i-r  ii  bit'.)'';' I^  !'.'a<-lns  ihe  ground. 

Tlii<  liawk  is  \  -ry  z.-alons  in  ])ro(ecting  its  young  from  intru«k;i> 

aji.i  11  a:;  b-  ."ii.  1:  .■•wn  \  .  a'.taek  jursons  or  dogs  who  liave  entereiUj^ 

:!<»:n:'.:n.    .\!'t«  r  . !;;    v-;;].  .-•  :ii-.f  rean.-d  and  leave  the  nest  thev  \\w\a\"'^ 

I"-,  i]i;:-,  ;;i'.'   ;.-.   }';(']  ai  b  au^  t :'.  s« 'Vt  .nil  families  unite  and  nii^'ni'*-* 

■.  -ulli  .varl.      il'iK  '■■  it  ;<  '\..A  u^iusual  to  see  forty  or  iifty  iudivi^luiUf^ 

>;  ^'iii   iihj  • .- '■•■^i!' If.!  'vi- till- ]!iore  extensive  marshes. 

rii'.'iL;'..  :  :r  i!i'.-!'l «»!'  tlii-i  liawk  la<  ks  the  elegance  of  some  of  '--^ 
mI.-:-  ^j-'-cie-.  i:  i--.  w  11  :-v>tai!:ed  and  often  lU'otractCHl.  VVlieiii-'^J 
jir-l  :-  '  e.  't:..-  '  .i  '.  ..-id  UnAx  i.\er  the  meadows  in  search  of  !'••'•''' 
li«  iii::!'.!  ;-  'a  y,  i---..,i-!ai".  bat  n(jt  ra[)id.  and  resembles  clostJythi'^ 
m'  m!m:'-  .  r  i!;'  I:-:-. 'a-.,  in  Ih*.'  s[iring  the  male  sometiinei>  ^""^'^ 
i!:''o»i..';i  •  .-.:•:•..-  a'  at-i-jal  -•volutiv>ns  which  ai*e  higlily  amuiriJ-|j' 
"^  '''■-  •     J  cv  'si  ierauit'  aliitudc  it  throws  its  wings  over  iUjbaCA, 


Tver  ismSL  aver  much 
ouu  ujLiou  near  uav  i^ruiuiu  wnon  it  dscends  rapidly 
.  vo  repeat  tfie  performance. 
¥vnen  prey  is  discovered  the  hawk  poises  for  a  moment  over  the 
ot  and  then  drops  quickly  on  it,  and  if  nnsnccessf ul  is  sure  to  beat 
BP  the  same  place  before  leaving.  It  generally  devours  its  quariy 
or  near  the  spot  where  capturea,  instead  of  carrying  it  away.  Its 
)d  consists  largely  of  small  rodents,  such  as  meadow  mice,  half- 
3wn  squirrels,  rabbits,  and  spermophiles  or  ground  squirrels.  In 
it,  so  extensively  does  it  feed  on  the  last-named  animals  that  tlie 
iter  rarely  has  examined  a  stomach  from  the  West  which  did  not 
itain  their  remains.  In  addition  to  the  above  it  preys  upon  liz- 
Ifi,  frogs,  snakes,  insects,  and  birds;  of  the  latter,  the  smaller 
)nnd-dwelling  species  usually  are  taken.  When  hard  pressed  it  is 
d  to  feed  on  offal  and  carrion;  and  in  spring  and  fall,  when  water 
!  are  abundant,  it  occasionally  preys  upon  the  dead  and  wounded 
as  left  by  gunners.  It  seldom  chases  birds  on  the  wing,  though 
'  writer  has  seen  it  do  so  in  a  few  instances, 
n  speaking  of  the  food  of  the  Marsh  Hawk,  Audubon  says: 

be  food  of  the  Marsh  Hawk  couBists  of  insects  of  various  kinds,  ospeciallv 
kets,  of  small  lizards,  frogs,  snakes,  birds,  principally  the  smaller  sorts,  altliougli 
ill  attack  partridges,  plovers,  and  even  green-winged  teals,  when  urged  by  ex- 
B  hunger  (Vol.  iv,  p.  400). 

Ir.  H.  W.  Henshaw,  whoso  great  field  experience  in  the  West 
bles  him  to  speak  authoritatively  on  the  subject,  says: 

ifiy  were  seen  at  all  hours  of  the  day    *    ♦    ♦    in  search  of  mice  and  gophers* 
,  when  obtainable,  constitute  the  major  part  of  its  food.    When  urged  by 

SeT,  it  may  attack  birds;  and  I  once  remember  to  have  been  robbed  of  a  widgeon 
[  killed  and  kept  lying  in  the  water,  bv  one  of  these  birds;  but  generally  they 
their  attacks  to  the  humblest  kind  of  game,  which  possesses  neitlier  the 
a  to  enable  them  to  resist  nor  the  activity  to  evade  the  sudden  descent  of 
I  winged  enemy.    (Ornith.  100  Merid.,  1875,  p.  416.) 

^.  Coues  says: 

ordinarily  stoops  to  field  mice,  small  reptiles,  and  insects.    It  is  particularly 
I  of  frogs.    (Birds  of  the  Nortliwest,  p.  831.) 

.  Ridgway,  in  the  Ornithology  of  the  Fortieth  Parallel  (p.  580), 
that  the  stomachs  and  crops  of  specimens  killed  at  Pyramid 
I  were  filled  to  tluur  utmost  capacity  with  the  remains  of  small 
Is,  and  nothing  else. 

.  B.  H.  Warren  gives  the  following  summary  of  his  investiga- 
ison  this  species: 

fourteen  examinations  made  by  myself,  seven  hawks  had  only  field  mice  in 

rttomachs;  tliree,  froj^:  two,  small  birds  (warblers);  one,  a  few  feathers,  api>ar- 

^fl^a  sparrow  (Mclosjnzd),  and  fragments  of  insects;  one,  a  large  mini!  )or  t>f  pniss- 

with  a  small  quantity  of  hair,  undoubtedly  that  of  a  yomig  rabbit.    (Birds 

Bylvania.  1>?88,  p.  7t).) 

are  is  another  WMy  in  which  it  protects  crojjs,  albeit  uncon- 
^y,  as  aijpears  from  the  following: 

ilflo  said  to  l>e  \vr\'  ser\'icoablo  in  the  Southern  rice-fields  in  interrupting  the 

kxns  made  by  s warms  of  bo))olinks.     As  it  sails  low  and  swiftly  over  the 

nke""^  tlie  fl^K'kti  in  [)erj>etiial  fluctuation,  and  greatly  inU»rruptH  their  depre- 

ti  states  tliat  niio  marsh  hawk  wjis  considered  by  the  j/hmters  iijual 

m     oes  for  alaniiing  the  rice-binls.    (Hist.  N.  A.  Binls,  Vol.  ni,  p.  218.) 

riam  bears  witness  to  tho  truth  of  the  foregoing,  for  while 
itown,  S.  C,  he  saw  an  immense  flock  of  bobolmks  driven 
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from  a  field  by  one  of  those  hawks  which  simjJy  pjissed  over  at  a 
considerable  height,  and  made  no  mov(?nient  to  moJest  them. 

Altlu)Ugh  this  hawk  oeeasionally  carries  off  poultry  and  gainel)ird>, 
its  economic  value  as  a  destroyer  of  mammal  pests  is  so  great  tbl 
its  slight  irregularities  should  be  pardoned.  Unfortunately,  how- 
ever, the  farmer  and  sportsman  shoot  it  down  at  sight,  r<»ganl^.ss  or 
ignorant  of  the  fact  that  it  i)reserves  an  immense  quantity  uf  irraiii. 
thousands  of  fruit  trees,  and  innumerable  nests  of  game  binls  by 
destroying  the  vermin  which  eat  the  grain,  girdle  the  treua,  and 
devour  the  eggs  and  yoimg  of  the  birds. 

The  Marsh  Hawk  is  unquestionably  one  of  the  most  beneficial  as  it 
is  one  of  our  most  abundant  hawks,  and  its  j^resenco  and  iucroas«? 
should  be  encouraged  in  every  way  possible,  not  only  by  protecting 
it  by  law,  but  by  disseminating  a  knowledge  of  the  benefits  it  con- 
fers. It  is  probably  the  most  active  and  determined  foe  of  meadow 
mice  and  gi'ound  squirrels,  destroying  greater  numbers  of  these  i>esis 
than  any  other  species,  and  this  fact  alone  shouU  entitle  it  to  protec- 
tion even  if  it  destroyed  no  other  injurious  animals. 


COMMON  SCREECH  OWIi. 

Megascops  asio. 

By  Dr.  A.  K.  Fisher. 

The  little  Screech  Owls  are  distributed  over  the  temperate  parts 
of  the  globe  and  are  anumg  tlie  better  known  of  the  owls.  Tiu'ir 
food  consists  of  a  great  vai-ietv  of  animal  life,  including  lnalu^la!^. 
birds,  reptik'S,  batrachians,  fish,  crustaceans,  and  insects.  At  iiitrlit- 
fall  th(?y  begin  their  rounds,  inspecting  the  vicinity  of  farm  hoiiMS 
barns,  and  corn-cribs,  making  trips  through  the  orchard  and  nur- 
series, gliding  silently  across  the  meadows  or  encircling  the  stacks 
of  grain  in  search  of  mice  and  insects.  Thousands  upon  thou^mi'ls 
of  mice  of  d liferent  kinds  thus  fall  victims  to  their  inclustrv.  Tlu-ir 
economic  relatl<.)ns  therefore  are  of  tlie  greatest  im])ortance,  i)aTticii- 
hirly  on  account  of  the  abundance  of  tlie  species  in  many  of  the  fann- 
ing districts,  and  who(»\'er  destroys  them  through  ignorance  or  pivju* 
dice  should  be  severely  condt^mned. 

In  winter  many  have  noticed  tlu*  tracks  of  mice  which  often  form 
networks  in  the  snow,  crossing  and  recrossing,  passing  in  and  out  "t 
walls  and  stacks,  or  converging  towanl  some  clioiee  bit  of  f<X)il— JiU 
tending  to  show  how  active  these  little  rodents  are  during  the  peri^"! 
when  most  of  th(.'  world  sh/cps.    Occasionally  a  track'  stops  abrujiti}'. 

md  while  the  observc*r  is  trving  to  ivad  more  of  the  liistorv  \n-i:tiii 
'n  the  snow,  his  ey(^s  catch  the  faint  im])ression  of  a  pair  el  wuig 

q>s  near  wln*r<.'  the  trail  ends,  and  instantly  he  is  niade  awaro  thai  a 

raged V  has  br(.;n  enacted.     Beside  the  dilferent  STiecies  of  niico.  the 
Sci'i'ecli  Owls  fi,;ed  on  otlu'r  small  mammals,  as  chipmunks,  slirow>- 

nolrs,  and  occasional! v  bats.     During  warm  spells  in  winter  tli«;) 
.'orage  (piite  extensively  an<l  store  ii])  in  their  homes  cousidural'i^ 

luantiti'.'S  of  food  for  use  during  inclement  weather.    It  may  hei-ui'. 

n  this  connection  that  with  oni?  excej^)tion  the  only  si)ecinieus  t'* 

nne  mice  ever  jn-ocured  in  southern  ]N  ew  York  by  the  writer  wor* 

aken  from  the  store-houses  of  these  owls. 
/'VK/^  .-uv»  /1p-  -jrod  ^j:r<»edily.  while  other  batrachians  and  smaL 
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ATO  occasionally  eaten.  Crawfish  are  soraetimeB  found 
th©  fltomach  contentej  but  not  so  often  as  iu  the  case  of  the 
Kviilencp  goi'S  to  sliow  that  at  times  this  owl  is  nn  ex- 
.fi^li.--rn,:iij.  I.\ipt.  I'hurL.s  E.  Eoiidiiv  foim.l  it  feeding  on  fish 
le  JN ortbwest,  and  the  following  note  by  Mr.  M.  A.  Frazer  shows 
■  it  will  sometimes  travel  a  long  distance  for  this  food : 

Hovember  29,  1876,  I  took  from  a  Mottled  Owl's  hole  (Scops  asio),  the  hinder 
of  a  woodcock  (Philohela  minor).     Within  two  weeks  after  I  took  two  owls 

ttie  Bfttne  hole,  and  on  the  IBth  of  January  last  I  had  the  good  fortune  to  take 
wr.  After  extracting  the  owl  1  put  in  my  hand  to  aee  what  else  there  waa  of 
ist,  and  found  sixteen  Homed  Pouta  (Amiurus  atrariits),  four  of  which  were 
When  it  occurred  to  nje  that  all  the  ponds  in  the  vicinity  were  under  at 
S  feet  of  enow  and  ice,  1  could  scarcely  conjecture  where  the  Homed  Pouta 
have  been  captured.  After  visiting  ail  the  ixjnds,  I  found  they  had  most 
i>ty  been  captured  in  one  fully  a  mile  away,  where  some  boys  had  oeen  cutting 
through  the  ice  tocfttch  pickerel  bait.  The  owl  probably  stationed  himeelf  by 
Ige  of  the  hole  and  seized  the  flsli  as  they  came  to  the  surface.  What  a  busy 
le  must  hare  liad  flying  S2  miles  after  sixteen  Homed  Pouts.  (Bulletin  of  the 
Jl  Ornithological  Club,  Vol.  u,  No.  8,  July,  1877,  p.  80.) 

r.  Willard  E.  Treat,  of  East  Hartford,  Conn.,  speaking  of  this 
t,  says: 

cured  a  Screech  Owl  February  3,  188B,  which  was  caught  in  a  steel  trap,  the 
having  been  set  in  a  spring  where  there  were  a  number  of  small  fish.  When 
.it  was  dead,  having  been  drowned,  and  its  legs  were  more  or  less  covered  with 
:ales.  The  trap  was  at  least  4  or  5  inches  Lelow  the  surfai;*  of  the  water, 
I  seems  to  show  that  the  Owl  must  have  plunged  into  the  water  in  order  to 
Kot  caught.  This  is  the  only  instance  in  which  I  have  known  thi'i  species  to 
the  water  for  the  purpose  of  securing  fish.     (The  Auk,  Vol.  vi,  1889,  p.  189.) 

>  species  except  the  burrowing  owl  is  so  destructive  to  noxious 
its  as  this;  grasshoppers,  crickets,  and  a  number  of  night-flying 
.68  are  devoured  with  relish.  The  stomachs  of  two  young  birds 
h  had  recently  left  the  nest  were  found  distended  with  May 
.es.  Prof.  Samuel  Aughey  found  remains  of  insects  in  all  the 
.mens  he  examined  in  Nebraska,  and  states:  "  It  is  largely  an 
*«ating  bird."  Dr.  B.  H.  Warren  says:  "During  the  summer 
ihs  and  at  other  times  when  insect  life  is  abundant  the  Screech 
!  subsist  mainly  on  an  insect  diet."  (Birds  of  Pennsylvania,  1888, 
6.) 

iring  the  years  1884  and  1885,  Mr,  Charles  Dury  received  at  least 
en  apeeiniens  from  the  vicinity  of  Cincinnati ;  twelve  of  these, 
.ding  one  killed  in  January,  contained  remains  of  insects. 
riters  almost  universally  speak  of  the  Screech  Owl  as  a  bene- 
species: 

nysonmice.small  sparrows,  etc.,  and  very  of t«n  catches  nocturnal  beetlesand 
inaecta.  It  thus  derftroye  a  large  numlier  of  field-mice,  and  the  large  cockcha- 
•  injurious  to  our  fmit  trees.  In  winter  it  familiarly  enters  our  barns  andout- 
I,  where  it  becomes  an  expert  and  industrious  mouser.  (Dr.  E.  Michener,  U. 
rloaltural  Kcfiort.  1863,  pp.  391,393.) 

food  ischiedy  small  <|uadnipeds.  insecta,  and  occasionally,  when  they  have 
",  HoaU  birds.  They  destroy  a  vast  number  of  mice,  beetles,  and  vermin,  and 
nestaervice  to  the  iigriculturist,  (Baird,  Brev,*er  &  Ridgway,  History  of  North 
tou  Birds,  Vol.  m.  p.  51.) 

w  dark  it  is  all  alive:  not  a  mouse  can  stir  without  being  observed,  and  so 
■ndooiBeleefl  isthe  flight  of  the  bird  tliat  few  escape  which  expose  theniselvee. 
na&h,  Krds  of  Ontario,  1HH6.  p,  158.) 

age  nunilier  of  (.'nstiiigs  of  this  species  were  examined  on  various  occasions, 
Mwlto  be  couiposeil  nhnost  entirely  of  the  fur  and  bonen  of  meadow  and 
AlOted  mfce ;  with  feathemof  bluebird  and  some  sparrow  in  several  cases; 
■iMilliiifH  insects.    (Mr.  J.  Percy  Moore,  in  epist.) 


tMkci 
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Unfortnnatoly  wo  can  not  shut  our  eyes  to  the  bhickcr  pages  of  its 
history,  and  it  must  bo  said  that  occasionally  it  is  diistriictivt!  to  small 
birdrf, Cspocially  durin<jf  th(i  br(H.Mlinj;  season  "when  it  has  a  nuinU-rof 
hungry  nif)uths  to  fill,  and  also  in  suburban  districts  when?  its  favor- 
ites fooU  is  hard  to  })i*ocun\  Mr.  Morris  M.  Grocu  found  tJie remains 
of  a  house  wren  in  a  hole  containing  five  youug  screech  owls;  «ud 
Null  ail  says: 

» 

In  Ihi'  hollow  stump  of  an  apple  trtn?,  which  conlainccl  a  bn)^>d  of  thcso  young 
owls,  woro  foil  ml  several  bhiehutls,  blackbirds,  and  soug  eiiarrows,  intondcil  as  & 
supply.     (LtuKlBirds,  p.  121.) 

Sometimes  it  kills  birds  fully  as  largo  as  itself.  In  one  of  it.<s  holes 
the  writer  once  found  the  remains  of  a  (juail;  and  a  woodcock  has 
been  uientioiUMl  as  found  in  a  similar  situation.  In  a  few  instaii(?es  it 
has  bocui  known  to  kill  and  eat  (me  of  its  own  kind.  WhensulTeriiig 
from  the  pangs  of  hunger  it  occasionally  attacks  ])arnyard  fowls. 

About  '\  oV'l(X.'k  on  last  Fri<lay  af  t<»riKK>n.  a  coninion  little  »Screech  Owl  flew  into  a 
la nijt' barnyard  in  this  noiLrhlH)rhcM>d  and  ali^htod  on  tho  Kick  of  a  larj^o  h(Mi,  sev- 
eral timcMiu^  lar^^e  a,s  itw^U,  attempting  t^)  carry  it  olT.  The  claws  of  tUoowlpJt 
cntaiip:U'd  in  I  he  feathers  of  the  fri^litencd  hen,  and  the  o\\Tier  of  the  farm  was 
enabled  to  catch  it.  *  *  *  There  was  scarcidy  any  flesli  on  its  lx)nQS  anJ  no 
i\[ti:i\A  of  food  in  its  stonuii'h.  (Night  TIawk,  Forest  and  Stream,  Vol.  XX,  March  8. 
liii<],  p.  1(H).) 

Unfortunate  as  this  bird-catching  habit  seems  to  be,  it  maybe 
ranked  as  an  important  factor  in  the  bird's  favor.  Since  the  iutro- 
duct  ion  of  the  noxious  English  sparrow,  and  its  alarming  incroairO 
in  our  cit  ios  Jind  villages.  ex])erience  has  taught  tlio  little  Screech  Owl 
tlij't  this  s^v^n•ow  is  a  d(^licat(^  and  oasilv  obtahiable  food.  Manv 
tinu'S  at  dusk  has  this  owl  Ijcen  seen  hovering  about  the  ivyniantW 
chui'ches  (;r  thick  shrubbery  of  the  parks  in  search  of  sparrows. aiul 
still  more  j>osilive  evidence  is  furiiislied  by  the  remains  of  English 
sparrows  which  have  l.x^en  found  in  the  stomachs  of  owls  shot  in  such 
localities. 

This  species  l)n?eds  throughout  its  range,  and  does  not  migrate  or 
even  wander  fai*  during  the  winter  months.  It  almost  invariablv 
nests  in  the  h{)ll()\ys  of  tnu'S,  usually  not  ovei"  It)  feet  fnmithegrounu; 
in  inhabited  sections  old  a])[>h'  orchards  are  favorite  roisorts.  Occa- 
sionally ii  has  betMi  known  to  breed  in  holes  in  buildings  as  welhis 
in  dove-cotes,  bnt  never  in  nests  among  the  branches  of  trees,  ii.'=!  i>; 
the  habit  of  sonit^  otliiT  owls.  Captain  J5endiro  once  found  a  pair  of 
tJiem  l)r(H*ding  near  Fort  Walla  ualla  in  the  Siime  troo  with  a  pair 
of  NiKarrow  luiNvks,  and  there  seemed  to  bo  iXTfect  harmony  betweep 
1hel)ir(ls  allhouirh  tlieir  hol(>s  were  only  anout  2  feet  apart.  (Orui- 
tlmlogisi,  and  Oologist,  Vol.  vi,  issi.  i;.*^t>1.) 

In  th«.'  followini;'  case  n(»te<l  by  Mv.  F.  Stephens  tht*  relations  of  thi' 
species  were  somewhat  strained.     Mr.  Sb»])hens  states: 

On  A  j)ril  U),  I  ln*ar<l  a  s<:'r(aiiiin.i?  noise  ]inH'e(\linR  from  a  wo^Mlpccker'slu'l^^i"!* 
piric.  1  c]iiiii.«M|  ill;'  tre^",  and  ])ulled  out  a  frnude  MrCall's  Owl,  and  imuiediAttiT 
j.fier  .1  mi\h'  sjiarrnw  hawk  ilrw  out.  Tin- owl  was  api>arentlv  brei^liiig,  but  tlic 
Ik.1'-  cout.iint-d  no  e^^cs.     (Hull.  Xuttidl  Ornith.  Clnb.  Vol.  ni,  IS'TS,  p.  04.) 

Kvifl'-mly  the  hawk  had  Ikmmi  looking  for  a  nesting  site  amlha^^ 
"itrTiMl  :\  triianted  one  by  mistake. 

'li'M-e  n«'v«'i'  seems  to  Ix.^  much  cd'  an  attem]>t  to  form  a  uost;  usually 

•  1 « '  cavity  is  i n eo i n ] )1  ( ^t  e  1  y  1  i ium i  a\' i t  h  a  few  feathers  from  the  parent 

»ii'(l.  but  liiis  is  l)y  no  nieans   universal.     The  c^^s,  from  three  to 

dx  in  nnjnbi^r.  are  ])]ace(i  in  Ihe  bottom  of  the  cavity  in  the  rotter 

'  )od  ai»''    '^bf^- ipjiieriid  5*.ccidentally  occurring  there.     In  the Soutl* 


B  depntftod  j&  tbo  latter  part  of  Marciti.  vhile  in  the  toon  ^^| 
Ki  Statfts  fwll  spts  arp  rarciv  found  B<'foro  thv  midillo  of  ApriL  ^H 
ri'.ivitv  is   l;iri.'i.  (.imurli   KiV  liKil-   usti;iliv   r^'iiiiana  with  tlio  ^ 

loiliirjii-lli.'  il:iy  wlii!.., -■!,.■  i«  sluing. .ji  flic  -'--si  if  it  is  not  of 
ient  size  to  accommodate  both,  he  may  be  fouiirt  in  a  neiglibor- 
ole  or  copse.  Abont  one  month  elapses  from  the  time  the  first 
1  deposited  until  the  Tonng  hatch,  and  these  remain  in  the  nest 
;  the  same  length  oi  time.  Mr.  F.  H.  Carpenter  had  a  pair 
in  confinement,  and  gives  the  length  of  incubation  as  twenty- 
Isye.  (Ornithologist  and  Oologist,  Vol.  viii,  1883,  pp.  93-!ti.) 
e  latter  part  of  May  or  first  of  June,  families  composed  of  old 
onng  sometimes  may  he  started  at  dusk  from  the  clumpa  of 
e  bordering  streams,  or  in  the  vicinity  of  old  orchards. 
( little  Screech  Owl  is  one  of  the  most  nocturnal  of  our  species, 
u  moving  out  of  its  retreat  until  tivilight.  Its  flight  is  regular, 
rhen  indistinctly  seen  in  the  dusk  it  much  re.sombles  that  of  tho 
30ck,  If  suddenly  Btarte<l  on  a  briglit  day  it  files  around  in  a 
dered  manner  but  soon  becomes  accustomed  to  the  light  and 
ently  sees  perfectly  well.  During  the  day  it  usually  remains 
a  in  the  hollows  of  trees  or  more  rarely  among  the  tliick  foliage. 
it  is  occasionally  espied  by  some  keen  eyed  songster  in  search 
d.  The  little  bird  is  not  slow  iu  making  its  diseoverj-  known 
.ers  in  tho  neighborhood,  who  at  tho  first  note  of  alarm  hurry 
3  spot.  Soon  an  irritated  mob,  iueluding  perhaps  a  dozen 
8,  surround  poor  Megascops  and  make  life  so  uncomfortable 
16  is  forced  to  seek  another  place,  only  to  be  followed  and  har- 
by  his  tormentors.  To  escape  these  he  chooses  tho  dark  cavi- 
l  nollow  trees  in  preference  to  other  and  loss  secure  hiding 

■ing  cold  weather  in  the  north  it  not  unfrequently  inhabits 
.  ilr.  Mcllwraith,  of  Hamilton,  Canada,  states:  "During  some 
re  there  is  scarcely  a  farm  in  tlie  country  which  has  not  its 
ih  Owl  in  tho  bam."  (Birds  of  Ontavio,  1886,  p.  157.) 
©n  kej>t  in  t-onfinoment  the  Screech  Owl  is  one  of  the  most  in- 
ing  01  pets,  and  although  not  so  active  on  bright  days  as  might 
rii^,  it  is  usually  so  kind  an<l  affectionate  as  to  fully  compon- 
JT  its  sluggishness.  It  soon  learns  to  take  food  from  tho  hand, 
■Ul  allow  a  moderate  amount  of  handling  by  its  master.  It  is 
'ond  of  wat-er  and  will  drink  or  bathe  eagerly  when  a  fresh 
r  is  placed  in  the  cage.  Once  about  dusk  the  writer  came  upon 
Jl  family  which  had  emergetl  tho  moment  before  fi-om  the 
.  They  were  sitting  on 'some  low  alders  over  a  sliallow  jiortion 
Btream.  ruffling  up  and  shaking  the  water  from  their  feathers, 
resented  a  soaked  and  forlorn  ai)pearanco.  Apparently  they 
xXi  wet  to  bo  able  to  fly  well,  for  when  approached  they  Jiut- 
off  heavily  info  the  thicket  and  soon  escaped  from  sight  in  the 
ngdarkness.  The  number  of  times  this  owl  has  been  drowned  in 
barrels  indicates  its  fondness  for  bathing.  The  following  iioto 
r.  A.  W.  Anthony,  of  an  incident  in  Washington  Territory, 
etionably  refers  to  a  bird  caught  while  attemi)ting  io  batho: 

n>  aught  in  a  .itpol  trap  set  in  adccp,  narrow  ditcl).  As  tlio  triip  wnssunk 
-4  inches  under  waU'r.  and  w;ii!  nut  iKiitod,  itiaa  puzzlu  to  mo  how  the  binl 
i^t.    (The  Auk,  Vol.  in,  p.  IG.?.) 

low,  wailing,  nioauing  notes  of  this  owl  are  not  loud,  liut  their 
iter  enables  them  to  bo  heard  a  considerable  distance;  they  sug- 
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gest,  without  resembling,  those  of  the  common  dove.  Thejr  may 
06  hoard  at  any  time  from  dusk  to  dawn,  and  on  rare  occasions  in 
the  day-time. 

Tiie  Common  Screech  Owl  is  distributed  throughout  the  whole  of 
the  United  States  and  southern  portions  of  the  British  provinces.  It 
is  sci)arable  into  several  geographic  races,  as  usual  in  species  having 
a  like  extensive  distribution.  The  typical  form  {Megascops  asio) 
ranges  from  the  eastern  United  States  and  British  provinces  south 
to  about  the  tliirty-fifth  parallel  and  west  to  the  Great  Plains.  The 
Florida  Screech  Owl  {Megascops  asio  jloridanus)  inhabits  the  Gulf 
States  from  Louisiana  to  Florida,  and  extends  north  to  South  Caro- 
lina. The  Texas  Screech  Owl  {Megascops  asio  mccaUii)  is  found  in 
southern  Texas  and  eastern  Mexico  and  south  to  Guatemala.  The 
Mexican  Screech  Owl  {Megascops  asio  trichopsis)  inhabits  north- 
western Mexico,  Arizona,  New  Mexico,  and  Colorado.  The  Cali- 
fornia Screech  Owl  {Megascops  asio  bendirei)  is  limited  to  California. 
Kennicott's  Screech  Owl  {Megascops  asio  kennicottii)  inhabits  the 
Northwest  coast,  from  Oregon  to  Sitka,  and  east  to  northern  Montana. 
The  Rocky  Mountain  Screech  Owl  {Megascops  asio  Tnaxwellice)  is 
found  in  the  higher  Rocky  Mountains,  from  Colorado  to  eastern 
Montana. 

FLAMMULATED  SCREECH  OWL. 

Megascops  flammeolus. 

This  owl  inhabits  the  highlands  of  Central  America  and  Mexico, 
ranging  northward  into  the  United  States  as  far  as  California  and 
Colorado.  It  was  first  captured  within  our  limits  at  Fort  Crook, 
California,  in  August.  1800,  and  at  the  present  time  is  one  of  the 
rarest  owls  in  the  United  States.  More  specimens  have  been  taken 
in  Colorado  than  in  all  the  other  States,  and  so  far  this  is  the  only 
region  whence  it  lias  been  found  breeding. 

From  \\\()  little  that  is  known  of  its  habits  it  is  presumed  that  they 
do  not  (lilfor  in  any  marked  degree  from  those  of  the  Common 
Screech  Owl.  Its  food  also  is  probably  the  same,  althougli  the  oiJy 
data  we  liave  on  this  subject  is  the  result  of  an  examination,  made 
by  Dr.  C.  Hart  jMerriam,  of  the  stomach  contents  of  a  specimen 
killed  by  him  in  the  Grand  Canon  of  the  Colorado,  September  13, 
18S0.  Its  stomach  contained  one  scorpion,  some  beetles,  and  a  few 
other  insects. 


REPORT  OF  THE  BOTANIST. 


U.  S.  Depahtment  of  Agbicdltuee, 

Botanical  Division, 
Washington,  D.  C,  Janimry  4,  1890, 
Sir  :    I  liave  the  pleasure  to  transmit  herewith,  for  the  Annual 
Report,  a  number  of  papers  concerning  tlio  work  of  tlie  Botanical 
Division. 

Respectfully, 

Geo.  Vaset, 

Botanist. 
Hon.  J.  M.  Rusk, 

Secretary  of  Agriculture. 


GENERAL  STATEMENT. 

RELATION  OF  BOTANY  TO   AGRICULTURE. 

Agriculture  is  one  ol:  the  oklest  of  the  human  occupations.  For 
thousands  of  years  the  poor  tillors  of  tlie  soil  have  plodded  along  in 
a  routine  way,  and  in  the  moantiiue  the  very  origin  of  most  of  the 
plants  which  they  have  cultivatfid  has  been  forgotten.  Very  few  of 
Uieso  phmts  now  exist  in  the  wild  state,  the  greater  part  having  been 
rescued  from  extinction  by  their  continued  employment  in  agricult- 
are.  The  routine  of  the  farmers'  occupation  is  not  prmluctivo  of 
intellectual  vigor,  especially  farm  life  that  counts  only  the  utmost 
employment  of  the  muscular  powers.  The  farmer  should  not  be 
inferior  in  intelligence  and  education  to  other  classes  of  human 
society.  Ho  needs  to  bring  education  to  bear  upon  all  the  operations 
of  husbandry.  Almost  every  interest  of  farm  life  involves  science 
in  some  form  :  geology  in  resjiect  to  the  nature  of  the  soil,  chemis- 
try in  relation  to  plant  food,  entomology  in  the  knowledge  of  bene- 
ficial or  injurious  insects,  and  botany  in  respect  to  the  life,  growth, 
cultivation,  and  improvement  of  the  plants  which  engage  his  care 
and  attention,  as  well,as  a  knowledge  of  the  diseases  to  which  thev 
.  are  subject.  Botany  has  special  claims  utmju  his  attention.  He 
should  have  an  intunato  acquaintance  with  the  plants  of  agriculture, 
their  history  and  relationships. 

ADVANCE  OF  BOTANICAL    SCIENCE, 

Botany  is  one  of  the  sciences  which  have  made  extraordinary  prog- 

PtBB  dunng  the  past  twenty  year.').     Before  that  it  Iiad  very  littlo 

lOgnition  even  in  our  own  best  colleges.     In  academies  and  high 

's  it  was  taught  in  the  most  suporBcial  manner,  and  tho  num- 
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her  of  fipoL-ial  ^^tudoiiis  of  botiuiy  were  extremely  few.  Abo 
laboratory  for  in.-itri;(  ii<»n  in  liio  vof^jctablo  tissuos,  their  co: 
tioiis  and  u?^cjr  in  i>!ant  striurlmv,  was  tlieu  unknown.  Now 
loii:o  is  wull  (.'(|iiip]>e{{  witheiit  0710.  Tlio  .science  Jias  shared 
.ii:eneral  aUvaii'-ouiriit  of  (Miiiralion.  Jt  lias  l>oen  greatly  assi> 
tlie  forniaviuh  oi"  hntanii-al  fciucictios  and  clubs,  and  by  the  p 
tion  oF  boiaiiirai  i><.vindirals.  Another  ini))ortant  agonoyiuc 
iiig  tlie  >v'it'Ji(M  has  b'M.'ii  riioor.£;'aiiizationof  the  agricultural  c 
in  tins  couiiti'v.  in  ihest.»  institutions  it  was  early  jvcognize 
botany  was  <.i:e  of  iii«j  srienct*s  which  have  jmictical lelatiou t 
cnliure.  and  it  became  necossjiry  to  include  it  in  the  college  co 
studv.  Tliere  avost-' ;:  (iiinaiul  for  oualiiied  teachers,  and  tmd 
demand  thrre  has  be*  n  d«vi'l<»])ed  a.  Jarge  number  of  instructo 
have  greatly  iniprovcti  tjie  uieihodsof  teaching,  have  opened 
]nix)il  new  and  interesting  ii«lds  for  investigation,  and  given  i 
tcresL  to  the  ronimon  obu.'ris  of  jiature. 

PinrOsE   OF  TllK   liOTAXICAL  DIVISION. 

It  is  the  2)ur})ose  oi'  t  lie  di\  ision  to  improve  and  elevate  ag 
lire  and  to  give  it  llie  l>en('iit  (-f  M-ientiiic  investigations  in  ov 
ing  tiio  <Mu^mies.  csiH'iially  vegetable  which  the  farmer  e 
ters:  to  <lilfusi'  inro]'niati<.'n  i-especling  the  many  plants  wk 
iIk;  subjects  of  agri.-iitMire;  to  teach  how  to  make  two  bin 
grass  grow  wlin-t*  one  grt-w  before:  to  investigate  with  rd 
to  now  and  ])r<ilital.'le  kin«!s  iV.r  cnlture.  whether  in  the 
lields,  or  in  rlu*  wln'at  l:clr,  in  ])aslUTes  and  meadows,  orchard 
dens,  or  vineyards,  Fnv  p;:t-j)()Sl*s  of  this  kind  the  division] 
to  tiie  appii'-ation  ()rilir  hnmbK^-^t  laborer,  arf  well  as  to  tlie* 
farmer  oi'  the  wealriiy  sloek-growei'.  A  new  weed  appe 
th(.>  farmer's  Tk^UI  or  on  his  roadsiile;  no  one  knows  what  i 
whence  it  cann*:  the  cattle  be(M)nio  diseaseil  or  die  from  tlie 
of    sonit?   mdciiosvn   ]>lanl   whicli  they   unsuspectingly  eat 


mountain  sid»'.<:  a})r>li<'j;tion  is  made  to  the  division;  tlio  p 
comi)ared  witlt  itsi  kindrrd  in  tiic  lierbarium  and  identiiied,  a 
nu(»sti(;n  is  s(;lv((l.     These  are  a  few  of  the  manv  ways  in  wli 


a 

,-         -  -         ^  _    .    .        _    ._-^ ^ ^ ;k 

herbarluTu  is  (.'f  j^vii'-lical  value.      True,  it  contains  thousa 
])]ants  wliirli  are  eiiiirely  unkn(»\vn  tothe  public,  and  with  wli 
pui)lic  has  (■erli.'i})'^  no  eoncein,  Imt  no  one  knows  how  soon  th 
obscure  or  insigniJi'-ani  ];lant  may  beccnno  a  nuisance  ^)r  a 
Vears  ago  a  .>ma]l  p:ira.-iti<*  plant  ^^  as  observed  in  the  alfalfa  fi 
( Viliforniii.     A  few  j 'Lints  luTe  and  there  did  no  harm,  but  soo 
multiplied  and  spi'.-a'l:  iiiey  \vonn<l   themselves  around  the 
interns  and  snek<  J  ii^,  jii:cc<:  they  st-nt  out  their  delicate  tlirea 
network,  and  Tied  '«t;,|!<  1m  stalk   foi*  yards  together,  and  ?oin 
'hey  ove]-ran  a  whole  '-cld  and  l;-)i;7i<l  tlie  stalks  together  so 
bai:  the  •-n-ire  field  iniglii  be  shaken  i»y  pulling  the  stalks 
joint.     lv..'t:inieal  iri\  e.-i  ii;ati<Mi  showed  tluit  the  destructive  p 


cas  a.  s|  eeies  or  (ln«i(irr  v.  iiich  lia<l  l^eeii  introduced  with  the 
Vi\  fr('U!  ('liili.     Tlje  frMni-"--'  cioiis  are  iuiured  ordestrovfd 
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mast  nnderstand  a  great  deal  about  all 

ji  pittULS  AS  geuwraily  admitted,  but  as  the  use  or  necessity  of 

.  large  herbarium  in  connection  with  practical  botanical  work  is 

80  well  understood,  it  may  be  worth  while  to  say  a  few  words 

n  that  subject.    Were  it  possible  to  bring  within  the  compass  of 

hese  Department  gi'ounds,  in  a  living  condition,  examples  of  all  the 

ifferent  kinds  of  trees,  shrubs,  herbs,  and  other  plants,  high  and  low, 

rhich  grow  within  the  boimds  of  these  United  States;  and  if  they 

rere  afl  the  year  long  displaying  their  foliage,  flowers,  and  fruits 

here  would  be  comparatively  little  use  for  the  herbarium,  for  the 

otanist  could  then  study  his  plants  from  living  examples.    But 

cean  side,  river  banks,  lake  borders,  dense  forests,  open  prairies,  dry 

lains,  mountain  plateau,  alpine  heights,  and  the  greatest  variety  of 

limate,  soil,  and  natural  products  can  not  thus  be  harmonized. 

In  a  well  equipped  herbarium,  however,  examples  sufliciently  large 

)r  identification,  of  all  our  twelve  thousand  species  of  flowering 

lants  and  twice  as  many  of  the  lower  classes,  may  be  securely 

wed  on  its  shelves  and  in  its  drawers,  and  be  classified  in  such 

ner   as  to    be    convenient    for    examination   and  study  at  a 

Qent  s  notice.    The  herbarium  thus  becomes  a  reference  library, 

ndispensable  for  a  naturalist  as  is  a  large  library  of  books  for 

le  lawver,  statesman,  clcrg^'^man,  or  physician.     We  glory  in  our 

reat  Library  of  Congress  and  spend  millions  of  dollars  in  provid- 

i  suitable  receptacle  for  it,  because  there  all  the  literature  of 

own  country  and  much  of  the  literature  of  other  countries  is 

mcentrated  ancl  made  accessible,  and  that  library  is  the  resort  of 

iholars  and  scientists  from  all  parts  of  these  States  and  Territories. 

11  enlightened  nations  have  established  in  their  principal  cities 

)tanic  gardens,  national  museums,  and  institutions  of  science,  con- 

dering  them  to  be  indicative  of  their  advancement  in  science  and 

1 

In  the  city  of  London  our  English  friends  have  what  they  call 
r  Royal*  Herbarium,  of  which  they  are  justly  proud,  for  it  is  the 
in  the  world.    There  are  represented  not  only  every  known 
i  of  the  kingdom,  but  all  the  Known  plants  of  their  vast  colo- 
n  India,  Africa,  Australia,  and  America.     It  has  been  the  cus- 
mof  the  nation  to  foster  science  ;  with  their  exploring  squadrons 
ey  sent    out    scientists  who    brought  home    specimens  of  the 
odnctions  of  the  countries  which  they  visited  or  colonized.    Col- 
ors were  sent  into  all  the  colonies  ;  their  vegetable  productions 
3Te  investigated,  and  specimens  were  collected  and  sent  to  the 
'Herbarium.    These  were  elaborated  and  classified  by  the  illus- 
botanists  connected  with  that  herbarium.    The  material  thus 
iulated  at  headquarters  made  it  possible  for  the  British  Gov- 
u       fc   to  publish  its  valuable    colonial   floras,  as  the  flora  of 
*,  the  South   African   flora,    the  flora   of  New  Zealand,  the 
•  of  Australia,  the  flora  of  the  British  West  Indies,  etc.,  and 
V  enabled  the  acconiplished  botanists,  Bentham  and  Hooker, 
►Msh  their  Genera  rlantarum,  which  is  accepted  as  a  hand- 
of  the  world's  flora  by  botanists  in  all  countries.    The  Botan- 
iHvision  of  this  Department  should  be  for  this  country  what 
Cew  Herbarium  and  Museum  is  for  England.    Its  opportunity 
dness  is  ex^ianding  every  day.    Our  vast  country  is  becom- 
7  known  and  more  fully  developed,  new  discoveries  of  plants 
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iiu(\  otlior  luitiiral  proilucts  are  constantly  being  made,  and  a  knowl- 
ii'di;^  of  tlif  !st>  needy  to  be  si»read  before  the  people,  for  ix)piilar inform- 
ation, by  tlio  Department. 


EXPERIMENT  GRASS  STATION  AT  GARDEIT  CIT7,  KAJXB. 

In  tlie  summer  of  1880,  nnder  tlie  direction  of  the  Connnissionei 
of  Ai^ricultnre,  tlic  l>otanir^t  of  ili».'  Department  made  an  investiga 
tion  oF  ibn  grasses  of  the  arid  distriets  of  Kansas,  Ne])raska,  am 
eastern  Colorado,  with  the  ol)je('t  (jf  ascertaining  what  were  tli» 
])r(^vailing  spreies  tbere,  and  t<^  detcrmiiie  if  any  of  them  could  Im 
introdnoiMl  into  cultivation  witii  the  i)rospect  of  incjreasing  the  sup 
])ly  of  pnstur;i.:c(^  in  tliose  districts.  Are])ort*of  the  investigatioi 
was  puhlish(fd  l)y  tlw  Department,  from  which  we  make  thefullov 
ing  quotations: 

This  ro<2;i<")ii  is  boiiritliMl  on  tbo  west  by  tlio  Kix;ky  Mountains  antl  cxton«l''Kistwan 
t<)tlioon(rhunilro(ltli]n(Mi(liMii,a(list;i]icooli)u>retlian300miles.  ThoeioxatinDatllii 
bas<M)f  tlio  iiioiiiiMiiu-;  i>;  nuniit  5.r)(.)()  in  (;,()()()  feet.  North  of  Colorado  tlie  iiKmntaii 
cliain  ]»reaks  down  into  1)k'  <=li  vated  Laraniio  Plains.  This  n'jrion  is  drain'tl  inth 
northorn  j)art  by  the  Piatto  Llivor.  ibo  noi-tli  fork  in  Neliraska  and  the  south forkii 
CoU")rado:  by  tlio  noimbliriin  Ri\  or  in  sontboni  Nol>r;iska :  by  llioSntoky  Hill  in  Kansa* 
and  by  tho  Arkansas  and  its  branches  in  southern  Colorado  and  Kansiis.  It  isan  in 
menso.  trooless  j)]ain,  i.Jopinj^oJistwnrd  at  tho  rateof  alnnit  lOfoot  to  the  mile.  ItihCD 
up  in  many  j^laotv.  by  dry  oiuinnols  callo<l  arroyas,  ^v}lic■h  carr>*  olT  the  surface  watt 
and  convoy  It  to  tho  lar'/iT  :'tria?ns.  *  *  *  Tliore  ;».ro  son lo  tracts  of  very  saTid 
land,  soiuotimos  thrown  into  riduos  and  soniotinios  mto  amall.  shifting  liilloda 
But  l)y  far  tho  h^rf,^^r  j)art  of  this  tract  is  a  rich  niixturo.  of  loam  and  clay,  iiicrtai 
ing  in  richnoss  ms  \vo  ]iroiri«,'il  oastwijxd.  -^  *  ^  Nenr  D<»nvor,  andnor^hwarJo 
tho  Platto  River  ainl  iis  brain  Ik  s,  aro  some  of  tlio  bo;-;!  agrioidlui*al  lauJs  of  CoV 
rado.  Thoy  jiro  irri.i:at<  d  }>\  (.iilchcs  :in?l  canals  drawn  from  tho  niountaiiv  stnani; 
In  tho  soutliorn  ]';irt  of  ihv*  S(:il.'  lix"  Arkansas  l^ivor  baa  Ix-on  <li*a\vn  upon  forjiui 
posos  of  irri.iiMli'Hi.  IJut  :!«(•  imio-bK'  lands  <.'(mstituto  but  a  small  ]»art  of  tlieimi 
plains.  Thoy  aro  mostly  rlov;it"<  i  above  ilio  streams,  and  for  a  supply  of  watiTioilit 
than  tlui  natural  rain-f-ill),  i:\\\:A  doot.iul  uj.pou  wolls  and  artiticial  reservoirs.  Ti 
rain-fall  over  this  ro/'iion  av'.:?'n;.C(  s  from  15  to  20  incho-.s  ikt  year,  increased (.>a'afioi 
ally  in  the  southorn  ]»art  io  '^'i  inrln'S.     *    *    * 

Sullioieiit  limo  has  not  (.l::|).-od  to  dftorminc  what  will  Ix?  tho  ultimate  Ruccossi 
gonernl  a<^rioidti)n'  in  tl^L-^  -m  rtir-]!.  }»ut.  Ihrro  can  bo  no  doubt  that  the  couiitn' 
enunonily  adaptod  to  ]):i.  tiral  nso.^.  an«l  llio  settlors  who  are  now  iilliii.«:  up  tl 
country  woidd  do  woll  to  dirrol  tlivb'  efforts  to  st<xjk-raising  and  dairy  iatorest 
*  *  ■*  It  has  booTi  ar^cu:  d  tbnt  in  ibis  r«'gion  a;rriculture  can  not  bv  succt«f 
from  a  want  of  snlliciom  n  in  laM.  but  it  \<  now  claimed  bv  those  rosidin'JC  on  tl 
soil  that  tliis  is  erroneous,  ir  i>;  si  id  thr.t  in  thonat"ural  condition  of  tho  soil  tlieu 
benotitof  th(.'  rain-fidl  is  iu>:  c/b'.'itied:  ihal  tho  ground  is  so  flonsely  pack^il  thatit 
imporvi<»us  toinr>isUire.  snii:::!  i\  i;j?l';o  siiaro  df  tho  raiji-fall  rapidly  runs  olT  into  tl 
arroyas  and  streams,  as  i;  v.Duld  \.)i\  a  roof.  wIiitojus  if  the  ground  were  jiL^wtilai 
pulvori/»,'d  a  lar.-ro  p:nt  'if  \\.r  niin-fiill  would  bo  retained.  *  -^  ^  Xatu 
shows  h''r  wdlin;2:ne.  ^  to  \\  -poi'd  t«»  tho  ameliorating  inlluonces  of  cultivation.  * 
sooner  is  the  groimd  pluwt  d  and  vtirn,  sorghum,  or  millet  planted  than  a  ci*op  mai 
times  as  boa vv  ;is  tli;d  (*1  ilie  nati\e  .soil  is  Tu-OLiucod.     *    *    *    And  it  is  reaso 
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d)le  to  o-xpocr  tli.'it  nul'in-  will  l.o  as  ready  to  heli^  in  the  pro<luction  of  i>erfniu 
.passes  as  .--ho  is  in  tlie  aiMi^ial  v.nv<.  Tli-  m*  is  ow.y  re:ison  t:)  oxi"*ect  that  evi-ntJ 
^ati^o  (ir.un.'i-gra:--  i\\:'\  l)e  mad',  to 'luul'lo  its  yield  by  cultivation.  But  there 
X*  consideiidil»*  r.midH  r  of  '^^rasr^es  jjaiive  to  thai  distri<-L  which  are  more  thrifty ai 
Droihiotivo  tlain  ihv  (<j-a"ia  and  P»nMal(»  .'.^rassos,  an«l  if  thoy  were  selected  aiiJso^ 
ipou  pro].(riy  ])repared  hmd.  tb;ree;ni  be  no  doubt  that  a  groat  impnweniont  intl 
^:rass  produ«i  Wi.iuld  bi-  'Mfe'-ted.  Indf  ed.  we  should  extend  our  inquiries  lofoivii 
;ras<es  eultivaled  in  similar  r^Itiiaiions.  T'.ut  this  is  a  ipiostion  which  can  only' 
;«'ttIod  l»y  exporim'^nt.  s'^nelj  ..'ne.-es  and  forage  plants  require  to  be  suhjecteJ 
'ap'ful  and  pn'trai-tci  Iri'i^s  in.orvlrv  (o  (,btain  jiroof  of  their  relative  values und 

■' 'luUetin  No     .  l'"ir,iii-;vl  T)!vi.-io?!.  I)<  v'»Hn>ont  of  Agriculture.     Report  of  8 
a.e--i'j:atioi:  *     »«m  U'-^;:-'-'   »^  t.be  Arid  Die  trie  td  of  Kau&as,  Nebraska,  and  0** 
radr.        8^';. 


^ii  oondlUimfl  at  «oi],  taoietuie,  nnd  location.    Tbeee  cxperimentB  are  difficuUi  ' 

MiKTifliTO.  And  i^an  not  be  made  by  privshi  iniliviilualsi  henc^  it  is  di'sirable 


-hriiiJd  iiioi'iUi?  an  cxperimout  statiun  in  ii  tentrtil  anil  cliar- 
:ti'n-;i.'  !i>, 'aii  ii ,  "  ii'-i.'ivll  Uiccommotily  i!iiltivateJ  gny.si'sandforair*'  plants,  a  ' 
wtho  most  promimngnativo  ones,  could  be  tlioiouglity  tried  uniler  fitvoruble  c< 


icould  tliuB  be  obtained  and  communicated,  will  be  exposed  to  manj  losses  and 
aqipointmeiite  in  iirosecuj^ing  agricuituru  under  tliti  peculiar  ciiTumtitancei  hero 
dttmg.  A  properly  conducted  and  wt-ll  continued  scriea  of  exparinii'nts  in  this 
nction  would  result  in  dieco^'ericfi  of  great  value  to  the  future  residents  of  this 
Id  district. 

The  statements  and  suggestions  abovo  qiiotod  were  made  during 
le  progress  of  the  "  boom  "  wbich  induced  thousands  of  poor  men 
iiTiBh  onto  the  plains  of  Kansas  and  Coloradu  to  trj'  their  fortunes 
ifarming.  Thu  "hoom"  hurst  in  tho  foUowinjf  year,  A  dry  sea- 
m  occnri'od  and  the  hojiGS  of  the  farmers  woto  bhist-ed.  Most  of 
lem  had  risked  everything  in  the  venture,  and  m;iny  wore  compelled 

•  sell  or  ahandoji  their  lands  or  claims  Jind  seek  employment  else- 
here,  Tltia  was  especially  tlie  ease  in  southwestern  Kansas  and 
le  adjoining  parts  of  Coloratlo. 

At  tiie  session  of  Congress  in  18S7  an  unsuccessful  attempt  was 
ade  to  establish  an  experimental  station;  but  at  the  next  session,  in 
188,  provision  was  made  for  a  st-ation  under  the  direction  of  tho 
Dmmissioner  of  Agriculture.  In  August  of  that  year  a  location  at 
arden  City,  in  suuthwestijm  Kansas,  was  selected,  that  pouit  being 
Qsidered  typirral  in  soil  and  climate  of  a  large  region  ot  surround- 
1^  country,  TJio  station  is  on  tlie  north  bank  of  the  Arkansas 
iver,  about  3  miles  from  the  town.  The  object  of  the  station  was 
■  make  experiments  with  grasses  and  forage  plants  in  order  to 
certain  what  kinds  were  best  adapted  to  culture  in  the  arid  dia- 
ieta.  A  public-spirited  fanner,  Mr.  J,  M.  Jones,  gave  a  free  lease 
tttie  Govei'ument  of  240  .teres  of  level  iivairie  land,  lying  al>out  40 
et  above  tho  level  of  the  river.  Prof.  J.  A.  Sewall,  of  Denver, 
ilorado.  a  maTi  thoroughly  impressed  with  the  imiwrtance  of  tho 
rak,  and  from  ex]»eriencD  well  qualified  for  the  undertaking,  was  ap- 
Wed  superintendent,  and  a  beginning  was  made  in  September  of 
at  year.  Eighty  acres  of  the  land  were  at  once  inclosed  by  a  sub- 
antialwire  fenco.  About  lU  acres  of  tho  land  had  been  broken  and 
iltivated  in  pi-evious  yeai's.  This  was  now  iilowed  thoroughly  to 
tB  depth  of  a  foot,  and  several  plats  of  a  few  rods  each  were  eov- 
ti  with  sods  of  some  six  or  eight  kinds  of  native  grasses  collected 
ithe  vicinity.  In  the  spring  of  the  next ,year,  1S39,  alargo  number 
'grasses  and  forage  plants,  botli  native  and  foreign,  were  sown  on 

•  deeply  plowed  land,  and  were  mulched  ift-ith  straw,  chiefly -for 
appose  of  pi-eventing  the  action  of  the  powerful  winds  which 
Bral  there  with  such  force  as  to  sometimes  sweep  the  seeds  from 
SBoil.  Tho  mulching  ha<l  a  good  effect  in  protecting  tlio  surface, 
^  an  exceptli)niillv  bad  effect  in  anotlier  direction.  The  straw  had 
jtbeea  thrashed  t^can.  and  the  seeds  left  therein  dropped  on  tho 
Up  germinated,  stooled  out,  and  threatened  to  smother  tho  seeds 
wE  had  been  sown.  Not  only  this,  but  it  was  discovered  that  the 
ttlutd  been  full  of  foul  weeds,  and  their  successors  sprang  up  in 
Mit  alnmdance,  and  would  have  comi)lcted  tho  ruin  of  the  croi)S 
It  for  the  expensive  work  of  weeding  by  liand,  which,  although 
pfalb^  performed,  could  not  fail  to  remove  some  of  tho  idauts  of 
kieect sown,  so  that  ilm  remaining  crops  wero  thin  and  had  not  a 
9  ntlBfactory  start.    Tho  sods  that  had  been  transplanted  woro 
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remarkably  vigorous  antl  productive.  The  principal  iiat 
sown  were  the  following:  Aijropijrum  glaucum,  comra* 
Colorado  blue  stem;  Andropogon  furcaius,  commonly  kno^ 
joint;  Andropogon  scoparins.  known  here  as  wire  bunch  gi 
sopogon  nutans,  sometimes  called  wild  oats  :  Paniciim 
sometimes  called  switch  grass,  and  SporohoJus  cnjpfandri 
fifteen  kinds  of  Indian  grasses  were  sown,  but  almost  wl] 
to  germinate.  Seeds  from  Europe  were  sown  of  mead 
MZo2;6'cwn/^2)?*a/e?^s?6'),  perennial  ryegrass (Z/0?z//m7)t'?r/?7i( 
lescue  {Festuca  praiensis  and  F,  elalior),  Hungarian  br 
(Bromis  inerinis),  Eleusinc  coracana,  THfoIium  incarnm 
iiumniedium,  MeUlotns  alba,  Grdcga  officinalis,  Viciavili 
hirsuta,  sainfoin  (Onohrych is saiiva),  sjpurvy  {SjKrgida  arv 
many  others.  Of  these  the  i)erennial  rye-grass,  mead< 
spurry,  Hungarian  brome  grass,  and  sainfoin  were  the  mo 
f  ul  and  promising  at  the  end  of  the  season. 

In  order  to  have  feed  for  the  teams  emi^loyed,  and  to 
subdue  the  land,  some  40  acres  were  broken  and  i^lanted 
crops,  as  alfalfa  alone,  alfalfa  with  timothy  grass  and  orcl 
Johnson  grass,  and  millet.  These  were  irrigated  from  an 
ditch,  made  vigorous  growth,  and  yielded  large  crops  of  ] 
100  tons  being  put  into  stack.  Another  piece  of  land  w 
with  various  kinds  of  sorghums,  imphe,  and  Kaffir  com, 
without  irrigation  made  a  remarkable  growths  some  i 
height  of  ]0  feet.  The  Kaflir  com,  although  growing  on 
feet  high,  produced  the  largest  proportion  of  foliage  (ab( 
per  cent,  of  the  entire  plant),  and  was  estimated  to  yirld 
of  more  than  20  tons  per  acre.  As  might  be  expected,  tli 
ments  were  attend(?d  with  some  failures  and  disco iii*a gem 
even  the  failures  are  instructive,  for  next  to  knowing  wht; 
ceed  it  is  important  to  know  what  will  not  succeed.  On 
the  results  of  the  experiments  tlius  far  are  promising,  altl 
a  beginning  has  been  made.  Tlie  preparations  for  next  yej 
ments  are  extensive.  Tlie  remaining  IGO  acres  have  be 
aud  fenced.  About  10  acres  have  been  sown  to  v/iiiter  ry( 
the  end  of  the  season  had  made  a  v(^rv  sat isf actor v  gi'owt 
2,000  pounds  of  native  grass  seeds  have  been  colh'ct<-d,  wi 
labor  and  i:)ains,  and  will  Ix^  so^vn  next  spring.  'I'liese 
fields  of  from  10  to  40  acres  of  some  kinds.  Severn  1  liundi 
of  foreign  seeds  have  been  ini])orted,  and  it  is  believe<l 
season's  ex))eriments  will  give  important  results. 

So  important  is  tin*  grass  work  C(^nsidered  that  the  D 

has  made  arrangements  witli  several  of  the  ex]>eriment  j= 

^lie  arid  districts  to  co-operate  with  them  in  a  series  of  ex 

m  grass  and  forage  plants  suitable  for  cultivation  in  sucl 

NOXIOUS  WEEDS. 

By  F.  V.  CoviLLE,  Assistant  Botanist. 

nnho  entire  subjugation  or  extermination  of  the  weedi 
-.oribed  can  be  seciired  only  by  perfect  cultivation  of  the  soi 
-hey  grow.  The  required  amount  of  cultivation  is,  hoi 
:;xpensive,  and  certain  indirect  means  of  keeping  out  the 
»it  least  of  preventing  tliem  from  ])ecoming  too  numerou! 
,*oporf^'^  '  /v     ^i^  the  "case  f^^  '^muals,  since  the  plants  die  i 


pn  bed  from  matnr^ 
J  L  iii  IS  never  possible  in  this  way 
v*j  Dcca,  au  mat  mere  wiil  be  none  to  germinate,  it  is  pos- 
greatly  reduce  the  damage  done  by  tlicni.  Of  the  weeds 
bribed,  charlock,  stick-tigm/ mayweed,  sow  thistle,  jimson- 
d  thethoniy  amaranth  are  annuals.  In  early  summer  they 
lo  not  withstand  the  ordinary  cultivation  to  which  they  are 
1.  But  in  fence  corners  and'  out  of  the  way  i)liice.s,  and  in 
er  the  crops  are  ripened,  tlie  w^eeds  are  commonlj''  allowed 
and  mature  their  seeds  unmolested.  At  this  season  mow- 
ihig,  and  x)lowing  under,  and  that  too  before  the  seeds  are 
the  best  preventives  tliat  can  be  used.  In  tlie  case  of  the 
Is,  hedge  bindweed,  vellow  dock  and  bitter  dock,  the  same 
should  be  pursued,  fnit  it  is  ordinarily  true  of  these  plants 
r  seeds  mature  earlier  in  the  season  than  do  those  of  annuals, 
stronger  roots  enable  them  better  to  resist  cidtivation;  and 
lass  of  weeds  the  only  remedy  is  constant  cultivation, 

ORDER  CRUCIFERJE. 
Charlock  {Brassica  Sinajnstrum), 

[Plate  1.1 

annual,  commonly  2  to  3  foot  liigli,  branching  above.  Stems  smooth,  or 
short  stiff  liairs:  ieavos  of  vorr  irregular  fonn,  commonly  from  ovate  to 
•eeularlv  sinuato-tootliod,  the  uppermost  sosttile  and  not  ibbed,  the  lower 
i  lyrately  pinnatilid:  ilowers  in  long  bractloss  racemes  terminating  the 
n  spreading  pedicels  ^  to  ^  inch  long.  Sepals  4,  linear,  i  inch  long.  Petals 
ted.  obovate,  pale  yellow  limb  ^  inch  long,  on  a  claw  of  the  same  length. 
I,  slightly  exceeding  the  sepals,  "2  a  little  shorter.  Pistil  slender,  ovary  ^\^t•h 
ilacenta?,  2-celled:  style  longer  tlian  the  ovary,  surmount e<i  by  a  capitate 
whole  nearly  equaling  the  longer  stann'us.  Fruit,  a  capsule  1  to  2  inches 
ly  spreading,  nearly  cylindrical,  tapering  to  an  acute  point,  smooth,  open- 
tves;  valves  splitting  otf  from  placenta  to  placenta,  and  from  the  base  of 
to  a  point  alx^ut  two-thirds  the  distance  to  live  apex,  y-nerved  in  addition 
inal  sutures;  beak  (part  aljove  tlie  valves)  empty  or  1-seeded;  seeds  lying 
X)w  in  the  capsule. 

introduced  from  Europe,  common  in  grain  fields,  especially 
•theastern  United  States,  doing  much  damage  by  growing 
rer  partly  bare  areas  in  eaily  summer  and  choking  out  the 
b  remains.  The  plants  with  wliicli  it  is  most  liable  to  be 
xl  are  yellow  rocket  (Borburra  vuhjaris'^),  black  mustard 
nigra),  and  white  mustard  (Bro.^.^n'ra  alia).  The  first  mav 
ied  readify  by  tlie  comparatively  manv  times  shorter  beak 
>sule;  the  second  by  its  shorter,  smaller  capsule  with  one- 
Jves:  the  third,  bv  its  bristly — liairv  ca])sule. 

okdp:k  composit.k. 

Pri't  HFuKKs  \ni(^('})iifro)i(losa), 

VlaoU.] 

LUal,  2  to  0  foe:  high.  ert«i.  l>ranc]iing,  nearly  smooth,  leaves  opposit<^, 
mate;  leallets  :Mi)  ").  Ianc(  (»iat<\  acuminaie.  tapering  into  a  short  stalk 
jelyserrate-dentato.  su?n»tiinc:H  n-aclung '>  inches  in  length.  Heads  ter- 
le  branches,  about  :;  inch  high,  broad,  and  n.any  flowered.  Involucre 
the  outer  S(alf'-^f()lia(«"»iirf.  iine;»r  or  oblaneoolale.  ciliate.  ex<'eetling  the 
mer  thin,  ohlorig.  a<'iitj*,  slxirior  than  tho  ilow.n-s.  Kiiy-tiower»  none  or 
U8.  Disk-lloAvtrs  all  it  rlilr.  Pappus  ol"  2  downwardly  barbetl  awns. 
ttened,  wedgi'-oblunrt'olaic.  somewhat  upwardly  .=;cabrous,  the  2  awns 
1  rigid. 

*piateXlX.  Ana,  licp.  Bo\.  Dept.  of  Agr.,  im 
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The  plant  is  a  iiativoiof  tlio  United  States,  hut  grows  precisely  like 
an  introchuMMl  Aroc<i.     It  is  foiiiid  thvou^liout  the  country  east  of  the 

{)lains,  and  is  t!?.p(»cially  disnsi^ro:  ;il»lo  on  account  of  the  awned  and 
)arbcd  acht?ni:i,  Avliicli  stu'k  hist  Lo  any  object  that  they  can  pene- 
trate, very  cojp.nionly  to  cloiliiiig  and  iu  the  wool  of  sheep.  By  this 
means  the  aciioj-ia  and  the  S'.M.tl  Avitldn  are  disseminated. 

We  have  hio  vi-i-ii!  ollit-r  ypc^^io;  of  BitUns,  all  of  which  have  similar 
backwardly  barijuci  awns  on  thu  achenia,  but  thu  remaining  charac- 
ters given  above  v/ill  distingidsh  this  species  from  the  others. 

Bull  Thistle  {Cniciut  lanceolatiis). 

[Platii  m.] 

Biennial:  st'in  2  to  4  f(vt  Iiij;li,  iisr.jiily  much  branchorl:  leaves  fi  inches lonjr  or 
less,  lancrcoljito,  hrirtly  nbovt-.  r()!)\v«.'!)ny  l,».-neiiih.  pinnatijiu.  the  lob<.*3  provided  at 
tlie  ai)ex  with  very  shurj)  s^lilT  sjuries.  fossiJe.  the  martciiis  running:  down  the  rtom 
into  bristly  rajr^ed  wiiiLrs.  K'.'iids  lerriiinatin;^  tlio  liranches,  abt^ut  1^  inchwbijjh 
ju.st  before  ex[)an^ion.  lnv< »liieral  bracts  \ ery  niuiierous,  ini!)ricated.  nf.rrowly  lan- 
(reolate,  taneriii^  into  a  sKiider  .^piiK'-tipiUil  a]H!x:  ri^y-ll(»\vcr8  none:  disk-fiowcrs 
fertiJe,  witli  pale  red-pinplc  eorollas;  i>iippus  »)f  cpions  i»lunioye  biistles. 

Thisistlie  common  thistle  of  Eiirnp',^  and  has  been  natumlizod 
throughout  the  country  east  of  the  ])lains.  It  is  commonly  founJin 
pastures,  but  is  h\  no  means  so  pc-rsistent  nor  so  troublesome  a  weed 
as  the  Canaila  thistlr.*  It  is  rtadilv  di:^tinguished  from  that  plant 
by  its  several  times  larger  he;ids  and  the  leaves  bristly  on  the  upper 
surface. 

Sow  TnisTLi:  {Sanchus  olcmceiis). 

Lriati-  IV.] 

Plant  annual,  lA  to  i  foi  t  lii.c:h.  Stem  siniple  n])to  the  inflorescence,  siirculent. 
smooth.  KlJiiit'oiis.  Leave.s  tlr.c  cid,  siiuioih,  y.ir.ucoiT^  lK»neath,  alternate,  ouiong  iii 
outline,  de(»p]y  lunnatilid,  tin-  lower  lobes  Ijcu-i/zjutal,  the  temiiiial  deltoid,  all  with 
acuminate-aristate  iiT<vrular  t^eth,  the  lower  leaves  on  niari;in«:*il  petioles,  iho 
upper  sesriile  witli  el:ispiii^  ba^i'.  the  aurieles  ujrually  acut(».  Heads  aNmt  4  inch 
hij^h,  many-llowered,  ii)  a  bneiesl  cyme  sometimes  leafy  belovr,  the  i>eduiiciw  lO- 
casionally  somewhat  i^landiila r-l lairy .  Iiivolueral  ticales  narrowly  linen; r-liincotilate. 
thin,  a  few  of  the  outer  ones  sli;»i-t\'r;  reeeptacde  naiceil.  Flowers  all  with  yellow 
ligidate  corollas;  ])appus  of  very  line  anil  soft  copious  white  hail's,  a  few  in  each 
llower  coarser.     Achenia  fiattt^neil,  objanceolat^',  beakkss,  striate. 

This  phint,  witli  another  ( losrly  allied  European  species  {S'asper)^ 
is  naturalized  throughout  t!.-.e  (.'(Muitry.  In  &  a. s7>fr  the  leaves  are 
usually  not  lobed,  sometimes  sli;.':litly  so,  the  auricle  evenly  rounded, 
and  the  teethmoni  num('r«.)us,  h>jigerand  stilfer;  the  achenia  oblong- 
obovate,  3  to  5  n(n'\rd  on  i^acli  :  id(\  smooth.  These  two  weeds  some- 
what rcsembh'SL'Vci'al  oliier  plants  (th(^  thistles  and  the  wild  lettuces) 
of  the  order  Com])osit.;e,  buit  may  be  distinguished  by  the  chanictors 

riA'-'^H   171   \.}\f     ]M<-:r-»'ip^  bu», 

%  I A  ^ . . .  r .  (An  tlicm  U  Cot  ula). 

IMato.  v.] 

.     II    ,iiiiiiiai     ^«l.  III  .   lO  ^  n. .  hi«;h,  :;parinply  cobwebby,  cither  erect  and 

Miuj.A.  iK'low  or  wit  n  Ki»read»»ej.;  brane]\r.s  at  the  baw^     Ii<»aves  nunion>U8.  alteniate. 

immoidy  1  to  2  iiiehe^j  lor;;,  iwiet;  or  llirico  ])iniiatiljd.  the  ultimate  segnienta 

.iiort.  linear,  almo->(   iiiiforin.  with  a  minuie  callous  ]>oint,  Rpariiigly  cobweI)by. 

i'l-.te.  VI,  Anil.  iccp.  But.  Dept.  of  Agr.,  1886. 


ed,  wiUi  uujiubraiuKteous  margin^  iuid  apex  acuie  or  ubtuee.  Rccepta- 
B  in  oullioe.  Flowers  of  tlie  disk  fertile,  tlie  ii}>pc?r  unfa  subtcnile<I 
laffy  bracto.  Eay -flowers  neutral,  the  ligule  white,  i  to  1  inch  lung, 
l-obovate,  dirty  jtUow,  ubuut  J  line  lonR. 

Dtl  has  been  introduced  frum  Euroi>e  and  is  naturalized 
t  the  cultivated  regions  of  the  country,  its  particular  place 
being  along  roadsides,  jjaths  trodden  by  cattle,  and  past- 
losely  resembles  a  rather  uncommon  weed,  also  introduced, 
lamomile  (Anfhemis  araen.il.s),  but  may  be  readily  distin- 
■  the  rank  yaiTow-liko  odor  of  its  bruised  herbage,  by  its 
78,  and  by  the  absence  of  cliaff  among  the  lower  flowers. 
Dniile  ia  not  rank-scented,  has  pistillalw  rays,  and  chaif 
t  the  liead.  In  many  [liirts  oE  the  West  it  is  called  dog 
ho  distinguish  it  f  rum  the  yellow  dog  funnel  (//t/crtium^eit- 
wJiite  dog  feimeh 

ORDER  CONVOLVULAfE-E. 


IIedoc  Bindweed  {Convolculun  srj>ium). 


(Plate  VI.l 

slender,  cropping-,  pprcnnial ;  stomB  alondor.  few  to  eevcrnl  feet  long, 
reiiiiiiE.  Lcavcg  alteriiiite,  scfttterfd.  lonR-petioled  (commonly  1  to  2 
te,  1  to3inche«long,ta)>crin^&t  Uii.'npextunnolituseoracutt)  point,  the 
:iif  e  or  obtuse.  somotimeH  with  one  or  two  lai^  Munt  teeth  or  lobea  near 
fiUy  entire.  Flowcre  ainRlc  in  the  axilt*,  im  nnkod  pedunclea  eicoed- 
i;  tliehaBBof  the  flowi*  t-losclyiiivesle-l  by  two  oppoeitc.  sesBilo,  ovate, 
acts  •  tn  1  inch  Icqi^;.  Sepals  3,  Riinilar  iu  form  to  the  bnicU,  Imt 
)f  mnri'  i!f!ii 'ate  texture.  Ci>rolliinpi'nfuimel-forni,  litoSJinchce  long, 
3  ro.-io-purple,  Ihu  iiiurf:^  nearly  entire.  StHmcBS  6,  insert^  on  ths 
'onilla.  included.  Fisitii  1 ;  ovary  I  or  S  celled  ;  Btyle  single,  slender, 
ignuut  S,  oblong,  flat.    Capculo  ini-Iud(>d  in  the  calyx  and  bmcta,  i 

t  ia  a  nati^'o  of  our  country,  but  is  found  as  well  in  Europe, 
elsewhere,  widely  scattered.  It  varies  nmch  in  foliitgo, 
B  beinji  deuwc'ly  short-pubescent  and  with  small  narrow 
ia  founil  in  most  districts  east  of  the  Rocky  Mountninsin 
itioiiH  filoiii;  streams  and  fence-rows,  and"  in  cultivated 
oetidoAvy.  It  creeps  and  twines  over  low  bushes  and  walls, 
causini;  much  daijia;ie  and  much  annoyance  to  farmers 
■  about  nnd  clirilcing  field  crops  and  grass.  It  closely  rc- 
3  morning'  glories  {Ipmiiit^c)  and  the  common  bindweed 
lis  nii-fii.-<i.v),  :i  ],lant  not  yd  so  widely  naturalized  in  this 
«t  from  bofii  il  niiiy  be  dwtiii^'uished  by  the  presents  of 
bracts  at  the  b;i.-:e  of  the  caly.x. 

OUDEIi  SOLA^"CEjE. 

JisiFCiN  WEi;n  iniitura  Sinnnonittm), 
[piftte  vn.j 

em 8 to 6 feet  liich.  Bmooth.  br.inched  from  near tliphase,  the branfhcs 

iea¥eHalti;mat''.ii''t'"led.  ovi'.lc-oliloM^.  coarsely  iindiiTPK"li»rly  tooting 
1  acute  or  ncuiiiiiinn.-  leelli  and  npex,  smnolli  when  mnCui*.  Floivers 
forks  of  the  brnm'in'^.  Blmrt  l'e^lune]ell,  crBtt.  Calyx  tubulnr,  IJ  to  2 
iritliBlanccoliiIu  neutu  teeth,     Corolla8to4  inches  long,  while,  fun- 
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collar coin]>oso«l of  ilu* ivniainr.  f-f  tlu*  <  aly\.     S'^-iIs  v^.-ry  nunurous.  kirlnr-y-blui]>e<l. 
pitted,  ^  inch  long. 

Tlio  s])e(.*ies  is  round  throiitrlioiit  ;lio  country,  init  is  rspecially 
abundant  in  tlir  st;ii»'s  i-asi  of  i]i«.'  j)lains.  It  grows  iu  ouilivateil 
lH*lds,  along  roadsidj'S,  in  rv-ncc  corners,  and  various  waste  places. 
It  is  anintrnduci'd  wrM(l  su])]H)srd  lo  have  ronio  fnwn  Asia.  Auotlii'r 
specios  (/>.  Taiuln),  intr()duc<Mi  Ironi  iropi^al  AuKM'ica.  hasal»nuttln' 
samo  distributicni,  bul  is  in  most  dislrids  h^sscoimnnn.  It  dilTtTsi'V 
liaving  tlu*  st«'ni  (wiiicli  in  />.  Strfdnunitnti  is  g?'t*cn^  ].)ur])]isli  auu 
the  corolla  pale  ])nr pie.  The  common  name  is  a  (•orru[)tion  of  Jamcv 
town  weed.  It  is  also  called  ihoiii-apple  and  stramonium;  and  all 
three  names,  with  "  j)urple"  pi'eiixed,  area])plied  toi>,  Taiida, 

OHDEK    PoLVOOXACK.K. 

Yr.LLuw  Dock  ^Rnm€-.v  criapn^). 

:i'latoVlJI.; 

Poronnial:  root  sinp^lc,  iliick,  vcriical.  a  fvjot  or  moTe  lon^.  tapering  <rrailually 
l)elow,  almost  ^vithout  ivotlots.  S{vni  (tccI.  1  to  4  f«.H't  hi^h  or  i^von  tall<T.  biriait^ 
anglcMJ.  thick  (sonictiTni's  .?  inch),  heaves  nuriMwly  ol)|i)ni^-laJ)ccoIat«'.  tafK'rinjr 
to  base  and  ajxw,  smooth  or  nearly  mj.  tiic  m;ir«rinsniululate,  tluj!  radical  a  n«ll'»wiT 
blades  1}  to  \)  in('h(»s  in  ien^th  and  l«»nj,'-])»'ti(»led.  the  upfH^r  shnru^r  and  iH^rmninj: 
sessih'.  Flowers  on  sleiuler  recurved  pe<licels.  j(»inted  near  the  bas<».  whorliij  alnD;: 
the  branches  of  a  contnu'led  ]KiMie]e  (;  inrljit^  in  'i  feet  lon^r.  which  is  leafy -hraci*- 1 
below.  Sepals  0.  Ilic  '^  outer  ^inalli-r.  l;iji«M  nla:«'.  lorcrnl  Uiekward  in  friiit  i»v  tlit* 
margins  of  the  (.'tluT^:  inner  ()v;ii".  n.-^nally  i»brns«'.  enlar^injr  in  fruit  antHieicuniiJ.- 
somt'what  hearl-shjif)ed.  1^  h»  W  lines  loTi;:.  rri  i'ulali -\  cinv.  <'nl  ire  or  witJi  minute' 
teeth  at  the  ends  of  the  veins,  oiw  :it  \\-\A  with.  :i  JMnji-  j;rain-like  Inuly  on  thelwck. 
Stamens (>, not  exceedin''  the  s*  pal-^.  ri^-til  !.  with  II  short  j?tvle«i  and  feiithorv!*ti.L'- 
mas;  ovary  1-eelled.  Fruit  an  ovale,  .-hnrply  IriaTiguIar.  smooth  luid  ^<hinin«,^  darK 
brown  a'dienium  or  nut. 

Tlie  plant  is  introdiu'ed  t'nim  Km'opc  and  luiluralized  in  rao.*!  re- 
gions across  tli<»  contiiirnt.  It  gi'ows  in  lawjis,  meadows.  pa.<ture>. 
and  amon<; Held  cro])s. its  ])erennial  root  I'enderingit  unusuallydifficult 
to  exlirj)ate.  Tlie  wavy  mai'.tJfiTis  oi  the  h:-avesliavei<iv«*n  risetoth-j 
s])(»ci  fie  name  crisnu.^i  i\\v\  to  liic  common  name  **  curled  dock'by 
which  it;  is  ofl ♦'11  kp.onii.  "I'lie  roof  is  Sv)me1inies  used  modicinally. 
resembling  rhubarb  in  (•he]ni''a.]  com]»<)-:ition,  and  having  louio. 
astringent,  an<i  slight iy  laxative  jJi'ojv.'i'ties. 

r>lTTr.lt  Dock  \}-fn,,t\r  oi>ifis!folififi), 

■ria;«'  i\.] 

-'lant  closely  related  to  7?.  rriiipii.^,  bui  with  th.'^  foilowhi;;  differencep:  Fra^o^- 1^'*' 

Miioled,  oblon}2:-()vate.  the  base  obinsf  or  heart-shaped,  tiie  a|H»x  obtust\  not  cftii- 

imVnously  undulate.     l*ani(l«^  sleii-U  r.  ii«'  wbdrl^of  Howe  i*s  Si>me  what  distant.    I"" 

.    .epals  deltoid-laii'Volate,  with  *,'  to  "j  siend-T.  w«ak  teeth  on  each  side  near  ilif 


.  »>-.._ 


'his  species  is  ahoul.  as  Avidrly  naluralizcMl  iu^  /?.  crispu^s  ixnd  iJ»of 

ri'V  simihir  habits,     li  mav  be  distiriLruisJied  by  its  broader  leaves. 

denderer  ])aniclo,  and  the  loetli  ol'  the  innr^r  sepals.     The  vonis  OJ 

'ho  leaves  are  often  reddisli.     .A  hybi'd   between  tlie  two  sjK^ciosii 

'^  frequent  occuiTence.     It  is  charai-terized  by  leaves  nearly  those 

>f  7.*  -r/^'/>i/s-  ai»d   vlth  the  leeili  of  the  tiepals  very  much  slioiieiiwl. 


Thorny  Amaraxth  (Antarantus  sjytnosiui). 

i  riate  X.] 

Plant  annual,  erect,  much  brant beii.  1  to  ;3  feet  high,  smooth.    Ijoavcs  alternate. 

rate  to  lanceolato,  sharply  pointful.  1  to  8  inches  long,  on  petioles  of  the  same 

;th,  smooth  on  })oth  aides:  each  leaf  l)earmg  In  its  axil  3  abruptly  diverging, 

■»K*p,  BtilT  fipines  alx)ut  i  inch  long.     Flowers  groejiish,  small,  in  cliistei*s  in  the 

•Hb  of  the  leaves  l)elow,  passing  alH)V(»  at  the  ends  of  the  branches  into  slender, 

zuoae.  leafless  spikes.    Male  ilo\vei*s  lx>rne  toward  the  apex  of  the  spike;  sepals  5, 

^eolate.  minut«uv  aristate:  petals  none:  stamens  5.    F<^male  tlowers  Iwrne  lower 

./n,  and  similar:  pistil  1,  with  3  styles.    S<.»od  born(»  in  a  thin  membranaceous 

;  or  sac,  lens-shai)ed,  bro\m,  shining,  about  ^  line  in  diameter. 

This  plant  has  been  introduied  into  tlio  United  States  from  tropi- 
al  America,  an<l  has  sj^ead  tliroiighont  the  middle  and  southern 
egions  east  of  the  plains.  It  is  rarely  found  north  of  New  Jersey, 
^enn.sylvania,  and  Illinois.  Its  spines  distinguish  it  at  once  from  all 
»f  our  other  amaranths.  It  is  essentially  a  southern  weed,  grooving 
n  out  of  the  way  ])laces  and  to  some  extent  in  cultivated  fields,  the 
pines  rendering  its  presence  jiarticularly  disagreeable. 

SHORTIA  QALACIFOLIA. 

t  BARE  AND  INTERESTINO  Pl^VNT  OF  TIIF.  MOUNTAINS  OF  NORTH  AXD  SOUTH  CAROLINA. 

jl'late  XI.  1 

In  the  year  18'K)  Dr.  Asa  Gray,  while  examining  the  herbarium  of 
chaux  at  Paris,  came  upon  an  unnamed  ]>lant,  new  to  him,  found, 
miiording  to  the  label,  in  the  mountains  of  Carolina,  It  was  col- 
ected  there  by  Michaux  in  J  7 88  during  his  travels  in  America.  He 
lad  been  unat)le  to  identify  it  with  any  species  or  even  genus  wliicli 
le  knew,  and  as  the  specimen  was  jso  incomplete  (a  fruiting  one 
jnthout  liowers)  he  j)laced  it  undescribed  among  his  unknown  plants. 

During  an  excursion  made  in  that  region  in  18-1^1  Dr.  Gray  was 
inable  to  find  the  plant,  and  in  the  report  of  the  species  collected  on 
'he  trip  he  inserted  a  description  of  the  specimen  found  in  Michaux's 
lerbanum.  By  reason  of  the  s])ecial  interest  attached  to  the  plant 
>n  account  of  its  close  relationslii])  with  certain  others,  some  found 
>nly  in  eastern  Asia,  the  remainder  in  eastern  America,  search  was 
mado  by  many  collectors  fen*  this  si)ecies,  but  to  no  avail.  In  1877, 
liowever,  the  j)lant  was  accidentally  rediscovered,  this  time  in  flower, 
by  Mr.  G.  M.  Hyams,  on  the  banks  of  the  Catawba  River,  near  Ma- 
rion, McDowell' County,  X.  C,  in  the  lower  mountains  of  the  AUe- 
l^hanies.  Not  a  great  abundance  of  specimens  was  found,  but  a 
sufficient  numbei*  to  cleai-ly  settle  the  relationship  of  the  plant,  of 
irhich  complete  descriptions  Avere  then  published  by  Dr.  Gray. 

Unfortunately  the  call  for  so  rare  a  jmmt  nearly  or  quite  stripped 

this  at  that  time  the  only  known  locality.     Again  Shortia  bade  fair 

to  become  an  extinct  plant  with  a  finislKnl  history,  but  again  it  has 

oometo  light.     In  ISSO  Dr.  C.  S.  Sargent  visited  the  headwaters  of 

I  Keowee,  the  eastern  branch  of  the  Savannah,  and  hero  following 

'u  by  means  of  ilichaux's  fiiarv,  the  trail  of  another  plant,  he 
ad  Shortia  in  the  very  region  m  which  Michaux  had  discovered 
"n  the  high  mountains  Of  Carolina. 

3  that  time  a  local  botanist,  F.  E.  Boynton,  has  found  that  the 
E  occurs  in  the  same  region  in  inexhaustible  quantities.    The 
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particular  locality,  as  (Lscrihrd  in  a  l(;ltor  from  Mr.  Boynton,  is  on 
Iho  Wiiiio  Walvv  and  T<'\iv.-;iy  liiv?'r.s  in  S^nilli  Carolina,  from  a 
short  dislanci*  smtuIi'jL*  t;n.*  North  Cai'«»Iiria  boiiinlary  down  to  the  junc- 
tion of  llust' t\v«)  riv'.'i's  a^i  th"  Koow'Ci'O.  It  is  A'ury  almndant  ou  the 
litth'  br;M,l;.s  rh.it  iurx  into  tli- Whit"  AVater, 

Tho  phiiil  l.!i'U>n;A"s  lu  thi^  t)i'(h'r  Diapi  nsiacoiv,  of  which  there  ar? 
onlv  thrco  other  si/rci^s  in  lln/ Uint<'d  States.  It  i.-*.  well  woi*thv of 
cultivation  h:.Tans';  (li'  iis  intrinsic  h'v'aui\',  a.n«l  its  hi.storv  makes  it 
still  nioro  at.tractivo.  It  has  a  slcndor  crcc^pin^L^  r«.>ot.st«.>ck  I'mm  tin' 
end  of  which  rir.*^  a.  Tow  lon^-^M'tiolud,  ohlon.i*;  <:>r  orlncular.  tv^.tliod. 
evorgreon  leaves;  and  ;i  Tow  sl<Mid»^!' peduncles.  cji(di  1  x 'aring  a  piiigii.' 
priniro>c-liko  rK.)'A\'i'aliout  an  inch  in  diameter,  witJi  toctlied  pKak 
It  succiM'ds  wrll  ir.  a  h.dv  slucly  phice,  vrith  a  cool  h<.)use  in  wint:r. 
in  a  jnixtnre  oi'  vwo  ]':ir1s  p'-.-^t  and  ono  pai't  Innm.  In  its  native  re- 
gion it  ilov;o]'s  vi-i'v  o:n'Iy  ia  hj-rii!;.;;,  cvc-n  ])(-f«.'re  the  trailin.irarbutv.s. 
Mr.  L>oyiit«>n  coHecU'd  it  in  fiili  blo.an  in  tlie  latt-.M*  part  of  March. 


THE  EXTERMINATION  OF  NUT  GRASS. 

Tli^  folhnvii*.;;'  i^^  iin  abstract  from  an  article  i)uldislied  by  tlicH^n. 
G.  I).  Tillman  in  a  southern  ji'i^ricultural  j)a]H'r. 

A  ligure  ;ind  drscriptirin  of  tlie  nut  grass  (Cj/prrus  ro(u7idns),(y^ 
coco,  wert^  publisJKwl  in  the  Annual  Iveport  ot*  this  Department  fiT 
1887  (p.  :JOO,  PI.  xiii). 

Tho  plan  of  c.i!i>p;ii::n  to  r-xtirj)at<>  mit  j^r.iss  i^?  simply  to  i)revent  it  maturing  sood 
a])ovi^  <;v(»un(].  Ni»arly  <'\('ryl)(>ay  tliinks  tliat  th*.*  nuisiinco  reprtxluci'S  itself  fr'.'iu 
the  nut  al«>TU-,  winTra^;  it  pi"')j)aKMt('s  a  tii<»;;sanil  tlTiu^s  n\i>i'o  from  tin.'  Siod.  Uvuv 
to  oir»^ciuallv  and  o^i'-^l^  flrstDv  timI  ;rra.-.s  on  anv  land  infested  with  it.  thosoil 
should  !»<'  fnM|.i..|itiy  ^lin-.'d  <iurinic  tlif  j::ii\vin«^  ]>eriod  (^f  summer  so  as  to  stiniu- 
lat<'  e:Mdi  luH.  and  sccjI  t<»  spn-ul  aixl  I'lmi-  up.  It  is  jv  wastv'of  ofTort  to  attiickcK'o 
in  winter,  oitl\»'r  liy  diir/rin;.:  or  plowin.*^ '^r  turninj^  h o?rs  on  it.  The  Ix'St  linii'for 
li^^ditin..;  it  is  KiHwr(Mi  ]:ii(l:.nnim"r  an'!  fiv.^t  time,  :dthou;^}i  myriads  of  tlu'Siiriirs 
will  sh<'W  tlM-niM-lvi-s  ;.'!»:»•>. ■  .^n  \ii\i\  \u  a  d.»y  «»r  iwo  .".It'.T  cafh  working  of  tin- suii. 
o.Yrn  in  ill'.'  sj'rinL':  T.-mMtiis.  \v{  u  *  secl-.-ifin  will  sinx-f  ,ip  till  latiMU  tlu^  season. and 
tho  srwret  ol"  >u'.("' :■.'.  a.-  l»'ft::«'  i-.'i!i;.:'<r(i.  i-.  iniTrlv  to  cut  d\»wn  «.'verv  tall  sU'in. 
while  in  tlu!  llowcrin/  s' ;.:«.•  ai  lliv  la.tr^i.  and  ih.*  s  >oner  th«.^  hitter. 

The  ohl  method  fur  l'."^o•o■,  Iti;'.  0(K.'o,  ny  v'Um  in.Lr  it  olT  midiT  the  surface  of  tht* 
ground  every  time  n  ^]w•i.'C  a[ij»«'ars  a!)e,v,-  tlie  ^^u^'^al;■•  I.-.  ,\  usi'l«'s-i(.'xj»eudiiareof  lal-ir. 

Tin*  jrror.nd  sh'Mi'tl  In-  <»i-.*!i  stirr  -d  wiili  ili.'  ]j1o\n'  or  ho-.',  from  April  to  fnv^t.  as 
before  meiiiion*  d.  to  uiaUe  ever.'  nut  and  ^ivM'd  come  \n»  if  poi-sihU'.  and  as  s"">«»n  as 
I>oPsiMe.  hut  tin  re  i^  no  urj-eni  tn  ees.^iiv.  as  far  as  «.railieatii-..L:  tli(^  uTa.-s  L^  concvrm-n. 
to  kill  its  s]»ri.i:s  until  they  l.e-vip.  ;•>  sin. < it  u]^ .-  ed-slalks.  r'ijr  thi:;  pur|>osf?  it  istmly 
requisite  to  [)Ut\v  tip  or  <'lio;»  d<'wu  tri'  ;.,'Vi.'.s  at  the  n.';;ular  intervals  of  werkiiis: 
Indian  eorn,  ('>»l!ards.  (.r;:ny  ».>ihvM"  cr";*.  rloil  ir  is  advisable  to  plant  the  land  in 
sonu*  tall-.L:ro\v  ill;;:  ei-.;|)  \vliieli  shall  ii'  itiier  ..(uer  Jior  oI:seurc*  any  c*)co  ^ceJ-.st^.■nl tO 
as  to  j>rev»'ni  Ii  Iniiivc  <;lr  .-rv-  a  ;i.i<I  r!".-t:"\-'d. 

l'»v  the  above  t;..  tiu'-l  tw;>  v«ai>  ar  an;;  !•»  tlnv^  in  wliieh  ti»  rid  anv  LToun«l  "t 
"'K'o.  In  faei,  (111.'  se;i  -,.p  i-  .iiitiejcMl  t'>  erad'eat.^  it.  exciM>t  tliat  a  few  si*ntterm-: 
ijjri.Lrs  will  :-i](;\\  ?li»  ..\s'  I»»  ■;  ill  r;ii')s.  on.  »u  \.  ars.  which  can  t  a-ily  l.ie])rcv«iite(lfri'ni 
i:oii!;^  to  M'td  i)',  <•'(  se  aitcj^iiofi.  On*.'  r-a'.'se  liiat  has  enablL-d  coco  so  lt»n;ran»l  ^^' 
tellantly  to  hold  ii-  sway  in  tlie  South  i:-..  iliat  we  have  so  few  crops  wliieli  uroh'X'J 
"■  ] slowed  in  the  fall  of  ih-,-  }eai-.  Thi:..  t«..LXther  with  the  ] popular  error  Ikatroi'O 
.i  op- •j.caies  In  an  th«'  nut  jiloic,  explaius  the  wliole  story  of  its  universal  triuniiili 
>v»'     he  patienc(.',  sv>ial.  <.'in.-t  s.  and  blov\s  of  the  millions  who  have  warred  on  it. 

^L.  was  furtiier  onin.d  by  Mi.  Tilbnaii  that  the  sc(m1s  of  the  nrJ- 

.    iss  jiass  throu;j,'Ji  thv  .'diiiiciiu'iry  cavial  of  liorses  with  iinimpnin^l 

iiality,  and  tliat  maiiuro  \^V'iU\  liorses  b-d  with  nut-grass  hay  quickly 

^eeded  th<'  .t^round  (.)?i  v/l-.:..ii  it  was  used.     This  is  an  important  tV' 

mkI  means  tI.-.j   :»''^  -Ta.v.-j  ':'' v  "vJutainiTi^  ript*  seed  should  never  l-^^ 


Bt  J.  H.  Simpson,  Manatee,'  Fla. 

NOTES  ON  OBASSES. 

t 

Paspalum  distichumy  called  joint  grass,  is  common  in  Florida,  and 
s  generally  found  in  low  lands,  though  it  is  said  to  grow  equally 
rell  on  high  ground.  I  have  frequently  found  it  growing  along 
oads  where  other  grasses  had  been  exterminated.  Mr.  Reagan,  of 
Vest  Florida,  says  it  grows  on  any  kind  of  soil,  and  that  drought 
oes  not  affect  it.  It  spreads  very  rapidly,  rooting  at  every  joint. 
t  is  a  good  grazing  and  lawn  grass,  and  is  easily  transplanted.  It  is 
Iso  a  most  valuaUe  pasture  grass. 

Paspalum  plaiycamcy  called  lawn  grass  or  Louisiana  grass,  usually 
TOWS  on  low  rich  land,  but  is  j)erfectly  at  home  in  poor  jiino  land.  As 
.  pasture  grass  it  can  not  be  excelled,  and  is  also  an  excellent  lawn 
rass.  No  amount  of  grazing  or  trampling  by  stock  will  affect  it. 
^e  more  it  is  graze<l  and  run  over  the  more  dense  it  becomes.  The 
elebrated  Mialvka  Valley,  where  thousands  of  lioad  of  stock  are 
•astured  all  the  time,  is  covered  with  this  gi-ass.  Two  years  ago  last 
tine  I  examined  it  at  the  close  of  tho'  dry  season,  and  though  it  Avas 
ropped  to  its  utmost  extent,  yet  it  was  a  perfect  dense  mat  without 

break  or  bare  spot,  altliougli  it  had  been  grazed  ever  since  the 

jtlemont  of  the  country.  It  flourishes  in  my  yard,  which  is  a  mis- 
rable  quality  of  pine  land.  It  will  stand  severe  grazing  during 
>ng  droughts,  and  remain  under  water  for  weeks  without  injury. 

Panicuvi  Crus-galli,  or  barn  yard  grass.  This  grass  i)roduces  im- 
lense  crops  of  hay  and  can  be  cut  twice  a  year,  and  then  pastured 
ntil  it  dies.  It  should  be  cut  while  in  blossom,  as,  if  that  be  delayed 
ntil  the  seed  ripens, the  culms  become  woody.  Wh(3n  once  established 
;  requires  no  seeding,  but  comes  up  every  year  of  its  own  accord  the 
une  as  crab-grass.  Stock  do  better  on  it  than  on  most  other  kinds 
f  hay  or  fodder.  I  have  it  growing  in  poor  pine  land  and  the  culms 
^metimes  attain  a  height  of  G  or  7  feet. 

PanicuTfi  (jihhum, — This  most  valuable  grass  seems  to  have  been 
ntirely  overlooked  as  far  as  its  qualities  for  hay  and  pasturage  are 
oncemed.  It  usually  grows  in  wet  places  with  culms  2  to  3  feet 
igh,  but  I  have  seen  si)ecimens  that  measured  more  than  5  feet.  Tho 
kte  J.  H.  Harris,  of  ^raidentown,  informed  me  that  he  believed  he 
Didd  mow  from  3  to  5  tons  per  acre  of  the  most  excellent  hay,  and 
bat  it  was  also  an  excellent  2)asture  grass.     Ho  had  experimented 

th  it  for  years,  and  was  satisfied  that  it  was  a  valuable  grass  for 
ay  and  pasture. 

Po/nicum  sanguinaJe,  the  common  crab  grass  or  linger  grass. 

1      J3  a  nutritious  and  valuable  grass  for  hay.     The  great  trouble 

nay  in  Florida  is,  that  it  is  not  ready  to  mow  till  after  the  rainy 

a  sets  it,  when  it  is  almost  impossible  to  euro  it.     It  makes 

uojient  pasture  imtil  it  dies  down. 

■P     icum  vircjntum, — This  would  undoubtedly  be  a  valuable  grass 

I     '  in  Florida,  as  it  so  nearly  resembles  the  cultivated  Guinea 

vfhich  is  so  highly  prized  for  hay.     Could  it  be  set  close  to- 

in  a  damp  meadow,  so  as  to  make  a  good  stand,  the  yield  of 

inld  certainly  be  immense. 

macrostachya,  or  jngeon  grass.    This  is  a  wild  species  of 
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milkt.  ro.^oni hlinijc  llun*^ju'ian  u;vii^^.  It  grows  tall,  frequontlyGf 
hij^h,' witli  erect  spikrs.  [t  u:i-»»ws  in  l(.)\v  hinds  and  is  also  perfec 
at  home  on  the  jK;oivst  i)iiiO  liiiid.  li  sliouhl  bo  cut  early  to  nif 
good  hay. 

AiidnnjCKjuti  }n'(iri/f('inli.s\  l»liio  joint.  This  is  one  of  the  gras 
known  I'or  jiay.  It  is  also  ixnod  for  i>astnre  as  long  as  it  hists.  bul 
a  fow  years  sltn-k  will  kill  it"  hy  continual  grazing  and  trampling, 
is  equal  lo  the  best  tame  Jiay  known.  Having  mowed,  handlHlf 
fed  many  tons  ot*  it  i'or  seven  or  eight  vearsl  know  whereof  1  atfi] 
All  the  ajidrt)|)ogons  in  the  State  i  am  saiisfied  would  be  valiia 
for  hay. 

OynodiJii  Diictjjlftii,  V*»'rniuda  oi'  sc'utch  gra.ss.  I  consider  this 
best  lawn  grass  for  this  regii»n.  Ii  is  perfe^^tly  at  liome  in  tliop': 
est  ]>ino  land,  Juriuing  a  dense  sv/ard  that  is  there  to  stay.  C 
should  l>e  taken  to  ])lant  it  in  past  ui'o  or  lawn  only  where  itisinten' 
that  it  should  remain,  a^;  it  is  dillicnlt  to  eradicate  it.  It  is  a  n 
excellent  pasture  grass,  anil  srcms  to  he  adapted  to  the  dry  sai 
soil  of  Florida. 

Pufilrmn  Ciivlisii,  crnnmonly  called  maiden  cane.  It  has  L 
stated  that  this  ^i)«'CLc.«,  n^.-vcr  bloonud,  and  that  s]>ecimoiis  v 
hairy  sheaths  were  <listinct  fi-om  those  with  smooth  sheaths.  1  li 
a,scertain(»d  that  where  the  land  is  wet  and  rich  enough  so  that  it 
suflicienv  viialit\  to  prt)dijce.  botli  rot>t-stocks  for  the  next  veiir 
culms  for  the  present  year,  it  d(K's  bloom:  hut  when  tlie  land  i.<so 
and  poor  that  it  t-annot  jn'oduce  both,  it  will  produce  the  root-stc 
alone,  and  in  that  <  ase  will  no:  Lloom.  I  have  ascertained  that 
s})ecimens  with  hairy  >h(  aths  are  from  the  same  phmt  as  thutv 
smooth  sheaths,     it  is  likely  to  jirove  a  valuable  forage  grass. 


OTHER   J*LANTS. 


Xujfhor  .^aai/firfoliif  J^uish  (a  s])ecies  of  pond  lily).  I  fouml  q 
common  in  De  Sotn  (  \.unlv,  :\w\  ^])ars.'!\  in  the  Miakka  Kiver. 
Chai)man  credits  ii   to  •'(ieoi'unii  io  Noi-ih  Carolina,'"  and  Avrot 
nie  that  iie  jiad  noi  heard  oi'  its  growing  in  FU)r!da.     (It  hus  t 
Collected  in  Santa  l\<»sa.  (.'Duntv  \)\  ^Mr.  A.  H.  (.^rrtiss.) 

(ionliniKi  i(t.'.i:i .itjnts  J,,  (thr  loi)lolly  l;ay).  grov\.s  t(^  ho  a  ^ 
r)0  to  so  fet.'t  hi'cii.  vj't  bcL-'in-.  1«»  bi«>on:  wluu!  onlv  '.)  or  4  feet  hi 
continuing  to  l»loom  cv<^»'\  «l;iv  for  several  weeks  in  succr'S.siou. 

A  s[)ecies  ol*  cd-on  ( 0'<'.ss ///>.' /n/i'  lu.rsutu m.  ])ei*haj)s).  i>i  a  iij 
ralized  shi'ub  oi*  tree  in  ihis  section,  snmetimes  attaining  a  liei 
of  'JO  feet,  with  .'Mlianieter  «)f  I  :\)o:.  it  grows  in  the  wouds  1 
distances  from  culii\'ali«):'i:  IimI-'imI.  J  have  K'Uuwn  of  no  cotton  Ik 
raise<l  in  this  sim  t!oi>.     I^e\ .  Kdme»ii.l  L«'e.  ot'  Manatee.  Fla..toW 

hat  twenty-;  wo  y<'ais  ago  a  i»;i''iy  i>\  movers  camped  in  a  lot  Vl* 
ing  t<)  him.  'J'iie  woinen  of  ih-  .oartv  picked  over  some  M'a-iJ 
cott(m.  throwin;.;-  llu.'  .>^ecd  dii  i  h-;- gi'ound.     This  sprang  np  anJgi 

md  has  been  continued  li!  pi«)p:iuaiion  ^'ver  since.     I  havesci-iitl 

n  all  stages  of  gKiwili  i'j'om  :'.  ok-I  higii  to  small  trees. 

Tin- genus  l'/''/'.s  is  I'dUMrkai)!*'  i:i  thisj^ection  i'or  the  very  fc'W 
•  ile  vinis  fwuud.     I  siippu^r.- (,.f  ili'-se  growing  in  their  native hal 

lot  moi'o  than  one  \in"  in  a  huudi'cd  is  •fertile.  Vitis  Shvpi 
■^lunson  is  the  seci.iif.l  m»».-t  common  specu's  we  have,  growiii| 
^reat   prorie-iMii  in  tie/  liU::nn'.)cks.  esj.ecially  the  low  iiuinmocka 

nive  seen  inintlre«ls  uf  ihcm.  and  yet  1  have  only  found  live  beai 
■  'tips  a^f]  iJ)(M    ujM      juc  a  few  grapes.    Of  ]^iiis  coriaceaS^^i 


*  J.  acummata.  Sw. 


bridi  that 
r'  V    }8{     uchiswith- 

r  .^pxA/^  ,  A  iiave  luuxid  SIX  uearmg  vmes.  Of  Vitia 
la  1  nave  louiid only  one  bearing  vine.  The  T  His  Munsoiiiana 
S.  is  a  very  peculiar  spe<'ies.  It  Is  by  far  the  most  common 
s  we  have.  Its  native  habitat  is  in  the  hummocks,  where  prob- 
lot  one  vine  in  five  hundred  is  a  bearing  one.  It  is  also  abun- 
r  found  along  the  fences,  around  stumps,  and  in  waste  grounds 
T  pine  lands.  These  vines  have  come  from  seeds  dropi)ed  by 
as  they  are  out  of  their  natural  habitat.  The  strange  part  is 
^hile  the  vines  which  grow  in  hummocks  are  nearly  iul  sterile, 
ose  that  spring  uj)  in  poor  pine  lands,  along  fences, Wd  around 
s  are  largely  bearing  vines,  probably  one-half  of  them  or  more, 
aves  of  many  of  the  vines  remain  on  all  winter,  turning  red, 
',  and  the  vtirious  autumnal  tints  that  leaves  assume  in  a 
)m  forest.  Rarely,  the  leaves  remain  green  all  winter,  espe- 
south  of  this  place.  Several  of  the  bearing  vines  of  this  spe- 
e  ever-blooming;  that  is,  they  bloom  at  intervals  from  April 
ober,  but  as  the  stamens  of  the  fertile  flowers  are  short  and 
?d,  the  pollen  fails  to  fertilize  the  stigmas;  in  consequence, 
nly  set  one  crop  (or  rarely  a  second  one)  fertilized  by  the  i)ol- 
the  latest  blooming  sterile  flowers.  Botanists  have  usually 
}ed  AmpeJopsis  hipinnata  Mx.,  as  destitute  of  tendrils.  Lin- 
seems  to  have  been  of  this  opinion  when  he  named  it  Vitis 
a.  Here,  how^ever,  it  has  a  full  supply  of  once-forked  tendrils 
ne  as  any  si)ecies  of  Vitis.  I  never  saw  a  vine  of  it  but  what 
I  intermittent  forked  tendrils  the  same  as  the  highest  species 
s. 

us  incisa  and  Cissus  sicijoides  L.  bloom  abundantly  in  this 
I,  but  never  set  fruit.     I  have  had  both  species  in  cultivation 
yard  for  years,  but  have  never  seen  a  berry  either  in  the  wild 
ivated  state. 
gofera  tindoria  L.,  wild  indigo,  is  described  as  being  herba- 

For  three  years  this  plant  has  continued  growing,  blooming, 
educing  seed  on  my  grounds,  and  has  become  a  shrub.  It  will 
>ly  continue  to  grow  until  killed  by  frost. 
hrina  herhncca  L.  is  described,  as  its  name  indicates,  as  he- 
rbaceous. Here  it  is  a  shrub  or  tree.  On  Terraceia  Island. 
10  mouth  of  Tampa  Bay,  Avhere  the  soil  is  verv  rich  and  frost 
L  occurs,  it  gi'ows  to  be  a  tree  30  feet  high,  as  t  have  been  in- 
l  by  a  reliable  botanist.  At  Cedar  Key  1  found  it  to  be  a  shrub 
feet  high. 

^mania  floriflana  T.  and  0.,  a  leguminous  i)lant,  is  a  morn- 
iomer,  withering  and  closing  about  8  or  0  o'clock  a.  m.,  when 
1  shines,  or  a  little  later  when  cloudy. 

dcEa  erff'fa^'  L.  1  have  found  growing  in  two  or  three  places 
latee.  It  varies  greatly  in  size,  from  a  siniple-stenimed  pUxnt 
w  inches  in  height  to  a  tall  branching  one  several  feet  high, 
ways  grows  on  dry  land.  The  tallest  one  I  saw  was  9.1  feet 
ad  began  to  branch  *J  inches  from  the  ground.  It  is  an  annual. 
gins  to  bloom  when  but  a  few  inches  high.     The  flowers  are  j'*' 

md  the  petals  caducous. 
CVfriZ7?^^•  vulgaris  Schrad.  (watermelon)  is  naturalized  along 

latee  Kiver,     Some  years  ago  I  followed  down  the  north  side 
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of  the  river  below  Palmetto.  For  a  distance  of  probably  3  mfles  I 
found  watermelon  vines  growing  in  tlio  channel  of  the  river  evory 
few  rods.  They  were  growing  in  pure  sand  so  close  to  the  salt  water 
that  it  looked  as  if  they  must  liave  been  wholly  or  partly  submerged 
at  high  tide.  All  along  the  bank  of  the  river  where  these  vines  grew 
it  was  primitive  forest.  None  of  the  land  was  cleared  or  cultivated, 
and  not  a  habitation  in  sight  on  that  side  of  the  river.  Watermelon 
vines  are  spontaneous  on  my  place,  springing  up  where  I  have  never 
dropped  a  seed,  those  from  wliich  the  ^ines  came  having  perhajw 
been  carried  by  rats.  Strange  to  say,  though  I  have  often  planted 
seed  on  the  same  lot,  not  one  of  them  ever  ripened  a  melon,  wnilethe 
volunteer  ones  bore  fine  fruit,  one  of  them  weighing  28  j)OUuds. 

Opuniia  tuna  Mill.,  a  prickly  i)oar,  is  rarely  mentioned  in  our 
botanies,  though  it  is  common  along  the  coast.  It  produces  large, 
obovate  joints,  and  long  stiff  si)ines,  so  that  1  have  had  them  pene- 
trate my  boots  while  walking  among  them.  It  is  many  times  larger 
than  the  (ypuntia  vulgaris  which  is  so  common  in  pine  land.  Some- 
times, but  rarely,  it  is  found  in  hummocks  some  distance  from  the 
coast. 

Psidium  Guaiava  Raddi,  the  guava  plant,  seems  to  have  been  over- 
looked as  a  naturalized  shrub  in  Florida.  Dr.  Chapman,  in  the 
Supplement  to  the  Southern  l<'lora,  says  it  is  cultivated  at  Manatee^ 
and  occurs  along  the  west  coast  of  Florida.  There  are  thousands 
of  these  shrubs  ^-rowing  wild  all  c/vor  this  section  of  the  State.  They 
grow  so  thickly  in  some  places  along  the  streets  of  Manatee  that  they 
hide  from  view  the  fences,  and  the  iL^pontaneous  ones  usually  do  better 
than  those  that  arc  planted. 

Sainhucus'  Canadensis  L.,  the  older  bush,  which  is  only  a  shrub 
in  the  Northern  States,  often  becomes  a  tree  in  south  Flonda.  Oue 
of  my  neighbors  has  a  tree  of  this  species  that  is  13  or  14  inches  in 
diameter. 

TlfJianilnis  liif oralis  Cha]).,  a  wild  sunflower,  is  a  now  species, 
which  has  been  confounded  with  IL  floridanus  Gray.  The  new 
species  is  a  perennial,  with  tuberous  roots,  stems  slo'ndcr,  rough, 
covered  with  short  rather  stiff  hairs,  simple,  2  to  2J  feet  high: 
leaves  lanceolate,  rough,  1-veined,  sessile,  margins  revolute,  entire, 
rounded  at  the  base,  1  to  1^  inches  long,  3  to  4  lines  wide,  close 
together  on  the  stem;  stems  generally  with  a  single  head,  some- 
times  corymbosely  branched  near  the  summit,  the  branches  termi- 
nated by  a  solitary  head;  heads  G  to  0  lines  in  diameter;  disk  yellow: 
rays  about  10,  an  inch  long,  narrov/;  scales  lanceolate,  acute,  spmi^i- 
ing,  in  about  4  rows.  Plant  begins  blooming  in  May  or  June  aiiJ 
l)lo()ms  for  several  months.  It  does  not  exuJo  a  resinous  gum  when 
briii.^ed. 

Uhnifs  Americana  L.,  the  American  elm,  is  found  in  Manntce 

County,  but  instead  of  being  the  large  magnificent  tree  that  it  is  in 

the  North,  it  is  a  more  ])igmy.     The  largest  specimens  I  havesoenp 

his  .section  are  not  more  than  25  or  30  feet  high  and  5  or  C  inches  ii' 

liameter. 

The  genus  Smilax  is  a  most  difficult  one  as  hero  found.    There  art 

iiiiic  s])i*ci('S  in  this  county,  and  the  identification  of  most  of  themi? 

itt.l''  In-ttiTthan  guess-work.     Dr.  Chapman  and  Professor  Dafl^.^ 

-"•y  tiiat  tiii^  berries  of  Snulax  jyuwila  Walt,  are  white  or  whitish 

■  •of('^^^:o^  Wood  says  they  are  reil,  and  he  is  coirect  so  far  as  Ihavi 

•stTvcd,  for  in  •  'i-ry  iuslance  I  have  found  them  red. 
^'fhi  •*'     •>i'vWy    j^j-.  ,    =«  1.  rcTTiarkablo  epiphytic  fern.    Its  lon^^ 
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BTTOW,  grass-lifeo  fronds  look  far  more  like  an  endogen  than  auy- 
ling  else,  at  first  sight.  I  have  seen  the  fronds  2  to  2^  feet  long, 
ad  not  more  than  2  or  3  lines  wide. 

Nephrolepis  exaUaia  Schott,  grows  either  as  an  epiphyte  on  trees, 
t  more  commonly  here  in  deep  shady  woods  in  the  rich  leaf  mold 
mong  tho  trees.  It  grew  very  abundantly  along  a  ditch  in  poor 
ine  land  whore  it  was  entirely  exposed  to  the  sun  in  the  village  of 
[anatee;  so  it  appeal's  to  be  perfectly  at  home  as  an  epiphyte,  or 
rowing  in  dense  shade  in  leal  mold  m  the  ground,  or  in  poor  pine 
md  fully  exposed  to  the  sun. 

nmOLA.  FALMSRI. 

A  NEW  GRASS  OF  EC0.^'03IIC  IMFOKTAKCB. 

In  1885  Dr.  Edward  Palmer  collected,  uear  tho  mouth  of  the 
3olorado  River,  some  specimens  of  a  grass  from  which  he  said  the 
!!ocopa  Indians  obtained  tho  sRcds  in  large  quantities  and  used  them 
a  food.  At  the  time  he  was  there  the  grass  was  out  of  flower ;  he 
oimd  only  ft  few  disconnected  spikelets,  and  tho  botanical  characters 
ould  not  woU  be  determiuod.  In  April  of  tho  present  year  Dr. 
Calmer,  beingr  employed  by  tho  Department  of  Agiiculture  to  make 
wtanical  iiivcstigjitions,  made  another  visit  to  the  locality  and 
tbtained  in  that  i-egion  specimens  in  good  condition,  enabling  me  to 
ocate  the  pLint  botanically.  As  the  genus  Uuiola  is  defined  by 
Jentham  &  Hooker,  our  grass  must  bo  considered  as  of  that  genus. 
is  general  appearance  and  habit  is  that  of  Distichlis,  from  which 
t  differs  in  having  four  of  the  lower  glumes  (instead  of  two  only) 
n  each  spikolet  emi)ty,  i.  e.,  without  pak^t  or  flower,  and  in  the  dis- 
trtioulation  of  tlie  rhacbis  between  the  spikolcts  of  both  sexes — that 
«,  the  spikt'lets  break  apart  between  the  several  flowers  when 
nature.  This  disarticulation  occui-s  also  to  some  extfut  in  the 
'crtile  spikes  of  Distichlis,  butnotin  the  male  or  infertile  ones.  On 
;he  other  hand  it  differs  from  Uniola  in  its  dioscious  character,  and 
aero  agrec'i;  with  Distichlis.  It  seems  in  fact  to  connect  these  two 
genera,  but  so  loiifj  as  the  two  are  kept  distinct  it  must  stand  as 
[Tmohir.  Specifically  it  is  new,  and  I  have  given  it  tho  nanio  of  (7. 
Valmeri. 

The  following  notes  I  collect  from  Dr.  Palmer's  letter  ; 

The  8i>ecimens  were  collected  at  the  Horseshoe  Bend  of  the  Colo- 
Bdo  River,  :j5  miles  south  of  Lerdo  by  the  river,  and  Vi  to  15  miles 
rom  its  mouth.  Tiiis  is  the  most  extensive  locality  of  the  grass, 
henco  extending  down  to  tho  mouth  of  tho  river.  It  covers  a  space 
f  from  1  to  20  mile?  wide,  and  occurs  <in  both  sides  of  the  river. 
t  is  estimated  tJiat  there  are  from  40,000  to  50,000  acres  covered 
nth  this  gras.s.  It  gi'ows  from  2  to  4  feet  high,  from  strong,  de(^p 
oot-stocks,  fi-eciuentiy  many  culms  from  the  same  root.  The  stems 
re  covered  to  the  toji  with  the  slisirp,  stiff  leaves.  The  sterile  plant 
rows  more  or  less  mixed  with  the  other,  but  at  times  in  masses 
ntiiely  by  itself.  Dr.  Palmer  noticed  several  forms.  One  of  these 
)  more  slender,  with  the  leaves  shorter,  more  numerous,  and  more 
nelT  pointed.  This,  he  says,  grows  on  land  that  has  but  little 
vedBow.  Where,  by  chanfjes  in  the  river,  any  patches  are  left 
bore  tide-water,  they  soon  die. 
AQ  89 2ti 
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REPORT  OF  THE  SECTION  OF  VEGETABLE  PATHOLOGY. 


Sir:  I  have  the  honor  to  submit  herewith  my  report  on  the  work 
of  the  Section  during  the  past  year.  No  attempt  has  been  made  to 
give  the  details  of  any  particular  investigation,  these  being  left  for 
publication  either  in  the  Quarterly  Journal  or  in  special  bulletins 
which  are  being  issued  from  time  to  time. 
Respectfully, 

B.  T.  Galloway, 
Chief  of  the  Section. 
Hon  J.  M.  Rusk, 

Secretary, 


I.— PUBLZCATIONa  AND  CORHESPOITDEKCI]. 

During  the  year  the  Section  has  issued  at  regular  intervals,  under 
the  title  of  The  Journal  of  Mycology,  four  bulletins,  the  first 
number  liaving  been  distributed  in  April.  Each  number  contains  on 
an  average  about  fifty  pages  and  is  illustrated  by  from  two  to  four 

Slates  with  additional  figures  in  the  text.  The  Journal  is  specially 
esigned  to  aid  experiment-station  workers  and  others  engaged  in 
the  study  of  fungi,  many  of  whom  do  not  have  access  to  the  con- 
stantly increasing  literature  on  the  subject. 

Being  the  only  strictly  mycological  publication  in  the  country,  its 
pages  are  open  lo  all  workers  in  this  branch  of  science  who  may  nave 
anything  of  value  to  contribute.  In  each  number  an  effort  is  made 
to  bring  together  brief  reviews  and  abstracts  of  the  important  cur- 
rent literature,  special  attention  being  given  to  foreign  publications 
in  order  that  our  workers  may  know  what  is  being  done  in  other 
countries.  Some  of  the  more  practical  subjects  discussed  in  the 
recent  numbers  are:  (1)  Treatment  of  apple  scab,  by  Prof,  E.  S.  Goff, 
of  the  Wisconsin  Experiment  Station ;  (2)  treatment  of  potato  rot, 
by  Clarence  M.  Weed,  of  the  Ohio  station;  (3)  peach  rot  and  blight, 
l^  Dr.  Erv,'in  F.  Smith,  etc. 

The  Journal  i.^  distributed  among  botanists  of  all  countries,  and 
the  heaity  reception  it  has  met  with  everywhere,  together  with  the 
constantly  increasing  demand  for  it,  is,  we  believe,  sufficient  proof 
of  its  value. 

Bulletin  No.  0,  on  Peach  Yellows,  which  was  referred  to  in  my 
last  report,  was  issued  in  March,  and  the  whole  edition  of  5,000  was 
practically  exhausted  in  less  than  a  month. 

^Hiere  have  been  nearly  two  thousand  five  hundred  applications 
tor  this  bulletin  in  excess  of  the  edition,  and  the  plates  used  in  illus- 
trating it  have  been  purchased  by  a  number  of  horticultural  societies, 
'Afaeirplan  being  to  publish  extracts  from  it  in  their  annual  reports. 


i^. 


In  this  way  important  information  contained  in  the  bulletin  will 
reach  many  "svho  do  not  have  access  to  it. 

Bulletin 'No.  ]0,  a  report  (ui  the  (^Kperiments  made  in  ISSSintho 
treatment  of  tlie  downy  milfUiW  andhhick-rot  of  the  ^rape  vino.  \vas 
issued  early  in  the  season.     In  many  respects  this  is  the  most  im- 
portant imblication  yt-t  sent  out  by  the  Section,  as  it  contains  an 
account  of  tlie  first  successful  treatinent  of  b!ack-rot.     Thisdisoasf- 
has  ravaged  (^ur  vineyards  for  more  than  forty  years,  and  until  tkit^ 
Department  took  u])  tlie  matter  thi-ee  yeai*s  ago  no  systematic atteiiii^'t 
had  been  made  to  combat  it  or  even  discover  its  cause.    It  is  now 
generally  knoAvn  that  Ihe  diseases  is  duo  to  a  microscopic  parasitic- 
plant,  which,  dovelopiuK  iii  <nid  appropriating  the  juices  of  the  graue* . 
produces  the  effects  with  which  ovury  grape-grower  is  familiar.  TliC- 
fifo  history  of  this  organism  has  been  carefully  traced,  and  tlieliglxl: 
thus  thrown  upon  its  habits  has  enabled  us  to  apply  the  proper  remo- 
di(^s  at  the  proper  timo. 

In  addition  to  ihe  fore-ming,  the  Section  has  published  fonrcixr- 
culars  und»;r  the  following  titles: 

No.  G,  Treatment  of  Black-rot;  Nr).  7,  Grape  Vine  Diseases;  Ko.  -'^• 
Experiments  in  the  Tn.vitmunt  of  iVar  Leaf-blight  and  theAppX* 
Powdery  Mildew:  No. 'J,  Rtjnt-rot  of  Cotton.  The  results  sot  fort- 1 
in  Cir(!idar  'So.  S  fire  discusst^d  more  fully  under  Field  Wortw 
The  edition  of  tliis  circukn*  vras  5,000.  but  such  was  the  demamlfc-*^ 
it  that  it  was  exhausted  in  something  less  than  two  weeks.  The  for«2? 
going  publications,  all  of  wliich  have  been  issued  since  Januarj^ 
1889," aggregate  «)50  pages,  OO  x)hites  and  10  maps  and  7  figures  in  thi- * 
text. 

It  is  gratifying  t'^  announce  that  there  is  an  increasing  deman. ^ 
for  all  of  these  publications.  This  has  been  csi^ecially  noticeabX*^ 
since  the  adoption  by  ytni  of  snecial  means  for  bringing  moreiDroniptl^" 
and  clearly  bi^  fort*  tliu  general  jmblic  the  subjects  under  investigation - 

The  Section  has  in  ])nM)ar;iti()u  four  special  bulletins,  one  of  wliic?/ 
is  now  aboTit  ready  for  thi^  printer,  and  it  is  hoped  that  the  rest\ril' 
bo  roadv  for  submittal  within  a  yeai\ 

During  the  year  the  Section  ims  received  and  answered  somethiniT 
over  two  thousand  live  hundred  letters,  these  for  the  most  part  relating 


to  subjects  requii'ing  more  or  less  ir.vestigation.  It  frequently  han- 
pens  that  days  or  even  weeks  of  i)ainstaking  research  must  boniiuli 
before  S(jme  of  the  ([ucstions  propounded  can  bo  answered  satisfac- 


torily, so  that  the  care  of  the  correspondence  alone  consumes  fullv 
one-third  of  my  r)wn  and  my  assistants'  time.  This  work,  too,  is  o: 
a  character  that  makes  little  C)r  no  showing  before  the  general  public, 
nevertheless  we  ])ut  forth  every  effort  to  encourage  it,  as  we  Delievc 
it  is  a  most  important  means  ot  disseminating  useful  knowledge. 

The  Section  Jias  now  Ihhmi  fairly  i.^stablished  three  years,  and  tho 
oicady  incri.'as*.'  of  the  coriMsiKJudenco  is  shown  by  the  fact  thattln' 
irst  year  the  number  of  hitlers  receivctd  wjls  about  five  hmidred,  tiv 
^econd  ycjir  one  thousand  live  hundred,  and  this  year,  as  already 
.t'if"d   snnK'thin '-»•'>'  -  '^-o  thousand  live  hundred. 

Li.— FIELD  WORK 

I'j,..  ss  ..»rK  oi  ijie  rieci  n  ;i  is  divided  into  two  parts,  namely,  lalwratoiy 
nvcsligaiions  and  iiold  ex])crimcnts.  The  lirst,  of  course,  must  Ih' 
lone  in  ordej*  to  inti-lligently  undertake  the  Biicond,  Our  general  pjaii 
c  .r    Uor-no-i,!;-    r  '  •^jtirrnt'- 'a subject intliC laboratory, supplenicntiiig 


a  lii»d  ajiawto  1)6  n«o- 

t\  u  pw  i;alar  disease  is  0ufiEioient 
wAoiiv  UB  111  uiiaen»King  oxperiments  m  the  way  of  combating 
locality  is  selected  whore  the  malady  is  more  or  loss  prevalent. 
fc  practical  man  is  appointed  to  carry  out  such  experiments  in 
W  of  treatment  as  wo  may  suggest.  When  the  disease  is  wide- 
0,  two  or  even  three  agents  in  different  parts  of  the  country  are 
ed,  in  order  that  tho  trials  may  be  made  ujider  different  con- 
LS  of  climate,  soil,  etc.  Finally,  if  the  results  of  suoh  experi- 
I  indicate  that  a  certain  remedy  lias  value,  we  give  it  to  the 
5,  together  with  such  additional  information  bearing  upon  the 
5t  as  may  be  considered  useful.  Wo  have  found  that  our  agents; 
been  tho  moans  of  disscniiuating  much  valuable  information, 
lat  wherever  these  men  have  treated  their  crops  others  in  the 
locality  have  not  been  slow  to  follow  their  example, 
instance  bearing  upon  this  i)oint  was  met  with  last  spring  at 
Dttesville,  Va.,  where  we  liavw  had  an  agent  located  for  threes 
Our  agent's  first  attempt  there  at  treati]ig  grape  diseases  waiE; 
1  upon  ^vith  indifference  by  tho  general  nin  of  vineyardists. 
econd  year,  however,  quite  a  number  were  sufficiently  inter- 
in  the  matter  to  purchase  apparatus  and  apply  the  remedies, 
leir  results  led  others  to  do  likewise.  Last  spring,  matters  had. 
3d  such  a  stage  tliat  the  grape-growers  clubbed  together  and 
ased  their  chemicals  by  the  car-load,  and  no  less  tl-an  fifteen 
ved  knapsack  spraying  pum])s  were  in  use  where  two  yearn 
)  such  a  thing  was  almost  unknoAvii. 

•  agents  this  year  were  located  in  New  Jersey,  Delaware,  Mary- 
Virginia,  South  Carolina,  Mississii)r)i,  Missouri,  Wisconsin, 
gan,  and  California,  the  princii)al  diseases  under  treatment 

olack-rot,  anthracnose,  downy  and  powdery  mUdew  of  the 
;  scab,  rust,  bitter-rot,  and  powdery  mildew  of  the  apple:  leaf- 
;of  the  pear  and  quince;  potato-rot  and  blight;  melon  blight, 
berry  leaf -blight,*  the  California  grape  disease,  and  peach  yel- 

In  two  cases,  namely,  Michigan  ana  Wisconsin,  we  co-oper- 
dth  the  experiment  stations ;  this  arrangement  proving  highly 
ictory  to  all  parties  concerned. 

A. — Treatment  ov  Grape  Diseases. 

learly  all  of  the  grape-growing  regions  east  of  the  Mississippi 
ason  has  been  ono  of  exceptional  humidity,  thus  furnishing  the 
3ssential  conditions  for  the  development  of  fimgous  pests  of  all 
In  some  places  rain  fell  so  continuously  and  so  copiously 
lie  remedies  were  washed  off  before  they  becamo  dry.  Despite 
8,  most  of  the  pr(^i>arations  heretofore  used  in  treating  these 
ies  have  held  their  own,  thus  demonstrating  b'^yond  question 
iralue  at  all  linios  and  under  the  most  unfavoi-able  conditions. 
€rivienfs  at  yeoslto,  Mo, — As  heretofore,  Mr.  Hermann  Jaeger 
oted  the  exporimonts  at  tliis  place,  having  under  treatment  two 
urds  a  fourth  of  a  mile  a]>art  and  containing  7  and  10  acres  re- 
dely. Theso  vineyards,  consisting  of  something  over  twenty 
Les,  were  treated  first  from  April  "Z^],  to  jMay  24,  with  the  Bor- 
mixture,  made  by  dissolving  2  pounds  of  sulphate  of  copper 

sot'iiis  to  he  more  qcrx^rally  known  mnon^;  horticulturists  as** rust," 
M.veedingly  inappropriate  term,  as  tho  fun|^  causing  it  is  entirely  dia- 
«itie  true  nust  parasites, 
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in  4  gallons  of  water,  and  J  of  a  pound  of  fresh  lime  in  2  gaUons 
of  water,  mixing  the  two  sohitiona  when  cool  and  then  diluting 
to  22  gallons.  A  number  of  vines  of  each  variety  were  left  for  con- 
trol. The  second  general  treatment  was  made  from  May  24,  to  29, 
most  of  the  vines  being  in  full  bloom  at  the  time,  but  fertilization 
was  in  no  way  impaired.  For  the  third  spraying,  which  was  made 
from  June  3,  to  7,  the  strength  of  the  Bordeaux  mixture  was  doublei 
At  this  time  mildew  and  black-rot  were  abundant  on  many  of  the 
untreated  vines,  the  treated  ones  being  generally  healthy.  The 
fourth  and  fifth  treatments  were  begun  on  June  17,  and  Jiily  l.re- 
si)ectivelv — a  mixture  of  the  same  strength  as  the  last  being  used. 
The  sixth  treatment  was  begun  July  15,  and  as  some  of  the  early 
table  varieties,  such  as  Ives,  Perkins,  Martha,  and  Elvira  were  be- 
ginning to  ripen,  eau  celeste,  mad(j  according  to  the  usual  formula, 
was  substituted  for  Bordeaux  mixture.  By  adopting  this  plan  the 
spotting  of  the  fruit,  which  often  follows  the  too  free  use  of  Bordeaui 
mixture  just  befoi*e  ripening,  was  avoided.  August  1,  the  seventh 
treatment  was  begun;  this  time  the  Bordeaux  mixture,  containing 
only  2  pounds  of  copper  sulphate  and  1  of  a  pound  of  lime  to  2'^ 
gallons  of  water,  being  used.  At  this  date  the  vines  were  carefully 
inspected,  with  the  following  results,  which,  for  convenience-,  have 
been  arranged  in  tabular  form: 


Name  of  variety. 


Norton  . 
TJhland. 
Klvira.. 
Clinton. 
Perkins 
Ives 


Fruit  do-  ;  Fruit  d^ 

stroyedon  i  str.^ye-l  nn 

treated      unU«&ted 

vine&  \ra». 


Per  cent,  i  Per  ctni. 
0  ■ 


Martha 

Conc(»r(l. . . 
Telt^^raph . 
Delaware  . 
Ga*the 


Hermann 

Elvira  No.  100 

Missouri  liieslinj^ 

Aestivalis  x  Rui>estr.  No.  70. 
Uupestris  type 


Averapo. 


0 
I 
0 
1 
1 

o 

4 

0 

4 
o 

0 
0 
0 
0 


1'} 

w  ■ 

I 

1 

i: 


1' 


From  this  date  (August  1)  to  Um'  time  of  ])icking  there  was  no 
appreciable  difference  in  the  ])er  (^cnt.  of  sound  and  diseased  henm 
excepting  on  the  lato  untreated  varieties.  Thus  a  month  later  tho 
untreated  Nortons  had  lost  from  ir>  to  :iO  per  cent,  of  their  fruit,  but 
it  is  very  probable  that  white-rol,  which  appeared  about  this  time, 
was  partially  to  blame  for  this.  From  the  fact  that  the  Nortons 
sprayed  with  Bordeaux  mixture  were  almost  wholly  free  from "vvhite- 
"ot,  Mr.  Jaeger  concludes  that  this  remedy  is  certainly  a  preventive 
•■^f  tho  disease. 

The  copper  compounds  have  ])roved  such  adequate  remedies  for 
Tiildew  tliat  it  is  hardly  n<'C('Ssnry  to  mention  here  the  fact  that  de- 
spite the  grccit  amount  of  rain-fall  this  season  their  value  was  fully 
"sustained. 

The  difference  between  the  s])rayed  and  unsprayed  Elviras  was 

nost  striking.     Tlio  sj>rayod  vines  ripened  a  line  croj)  of  grapes  of 

.>uch  excellent  qualiiy  and  ap][>ea ranee  that  scmie  buyers  were  led  te 

>eliii^  >  ^^v    vere  getting  California  fruit,  not  being  accustomed  to 


nOM   OP   VEGBTTABLK   PATHOLOGT.  401 

jatiTe  grapea  of  Efuch,  size,  purity,  and  sweetneas.  In  con- 
laia  report  Mr.  Jaeger  says  tnat  by  the  J  ft  nf  September  the 
F  h.'t'l  not  !rfl  a  sin trli- leaf  i>n  his  iiiisprayod  Elviras,  wiiilo  those 
d  kept  their  toliaga  until  a  liartl  frost  the  Ist  of  October  re- 
it.  Any  vine-grower  will  recognize  the  importance  of  this 
Qonth's  growth  for  the  development  of  the  wood  and  theconse- 
effecton  the  fruit  the  next  year. 

erknenta  at  Greenville,  S.  C. — The  Piedmont  bolt,  in  which 
rille  is  located,  was  brought  into  prominent  notice  from  about 
>  1885  on  account  of  the  immense  crops  of  grapes  it  yielded. 
5,  however,  black-rot  appeared,  and  since  that  time  there 
an  a  steady  falling  off  in  the  crop.  According  to  Mr.  A.  M, 
I,  our  agent  located  there,  the  loss  in  infested  vineyards  in 
as  about  10  per  cent,,  increasing  in  1880  to  25  per  cent.,  and  in 
■nearly  75  percent.  In  1888  every  vineyard  of  any  conse- 
<  was  infested  not  only  ^vith  black-rot  but  anthracnose  and 
mildew  as  well.  Previous  to  this  year  (1889)  no  systematic 
it  had  been  made  to  check  these  maladies,  and  it  was  thought 
the  copper  compounds  really  possessed  the  value  our  experi- 
in  other  States  had  led  us  to  believe  they  did,  this  woxdd  be  an 
nt  opportunity  to  test  the  matter.  Accordingly,  Mr.  Howell 
rected  to  select  two  vineyards,  endeavoring  to  have  their  soils, 
re,  etc.,  as  different  as  possible.  The  first  vineyard  of  two 
:nd  containing  upwards  of  sixteen  varieties  was  on  Mr.  How- 
m  premises.  The  soil  there  is  a  strong  red  clay ;  the  exposure 
.6  slopo  to  the  southeast.  The  other  vineyard,  belonging  to  a 
aar  Greenville,  is  sixteen  years  old  and  occupies  a  nill-slope 
north.  The  soil  in  this  case  is  a  sandy  loam  underlaid  with 
ly.  Neither  of  these  vineyards  had  ever  been  treated  and 
J8S  in  1888  from  black-rot,  mildew,  and  anthracnose  was  eom- 

0  all  intents  and  purposes, 

vineyard  belonging  to  Mr.  Howell  was  divided  into  four  sec- 

s  shown  in  the  accompanying  diagram.     The  arrows  indicate 

>3t  common  course  of  the  wind,  the  dotted  lines  mark  the 

ns  l)etweon  the  sections,  and  the  shaded  lines(a,  b,  etc.)  indicate 

eft  without  treatment. 

^on  1  consists  of  five  hundred  and  fifty-eight  vines,  embracing 

rieties  Concord,  Ives,  Salem,  Hartford,  Brighton,  Delaware, 

n,  Moore's  Early,  Jefferson,  Pocklington,  Gcetlie,  Eumelan, 

itJawba. 

ion  2  contains  two  hundred  and  forty  vines  of  practically  the 

'arieties  as  So.  1. 

ion  3  contains  two  hundi-ed  and  fifty-four  Concords. 

ion  4  contains  one  hundred  and  fiftv-four  vines  of  Concord 

lem.     This  section  was  left  untreated,  for  control, 

Howell  was  instructed  to  use  only  the  Bordeaux  mixture  con- 

1  6  pounds  of  copper  sulphate  and  4  pounds  of  lime  to  23  gal- 
■  water.  Following  our  instructions  the  first  application  was 
^Section  1  with  the  Eureka  sprayer  April  23,  and  34,     May 

first  signs  of  black-rot  were  observed  on  the  leaves.  Mr. 
1  says  that  this  discovery  led  him  to  make  a  close  and  careful 
aon  of  the  viTieyard,  but  in  none  of  the  leaf-spots  had  the  little 
■pcffe-boaring  cDiiceptacles  of  the  fungus  made  their  appear- 

Omitting  the  vari'.nis  dot-ails,  the  final  results  of  tJiifl  oxperi- 
19  dearly  shown  in  the  table  below. 
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Dala  of  atipllcutjoa. 


ii^.Hiir9,3o,jui>ci; 


EEtlinalci]  (ni3-t(<nt)ioM  per  (rant 

?^liiiia1#d  ona-li>nt]i  bC  1  pvTcent 

Tivntinl  lar(I[ly  oiidat  ln(i>nDrtuiK  timet. 
tijolotB.ruulIjT'— ■■■■'"■-■— '--' — 


at  taw  an,  i"o  per  iteiil.,  and  on  trralfA 
tovWi,  nait  to  nuUiinic,  iMur  a  per  mot. 


fl-.tdrdr  M 


In  tho  sPCOTid  viiioyartl,  aliojidv  referred  to,  tlio  rosulta,  were  fnll; 
as  conclusive  as  Uioso  Ki!t  forth  uLive.  In  one  case  two  rowaintbi 
jnidst  of  an  aiu-e  oi'  vini-a  vera  Kpnij-cd,  all  the  rest  beiiii;  left  with- 
out troatinent.  1'\w  S{iray('d  rowK  riponad  a  perfi3ct  crop  of  fruii 
"without  spot  or  bk-misli,''  while  tlio  lo&sontheuntroatod  viiieawas 
fully  50  per  cent. 

There  was  very  little  daniaii:ij  to  any  of  the  vinos  from  mildew  aac- 
authrctcnosc;  it  ^tjis  obs^i'Vved,  liowover,  that  wherever  the  trcatmeiits 
were  mado  liiese  di-soascK  wtjre  enlirely  ahsent, 

Conceriuiiiff  Iho  cost  of  tho  trtairtniont,  Mr.  Howell  saye,  tbat  fw 
)iis  vinoyiirdof  l.'JOOviiK'S  tho  materials  used  were  100  pounds  of  snl; 
]>hate  ol  <'Opi»ur  ami  om;  bavrul  of  uiislakeil  lime,  costingr  IT.W  aoc 
yi.lO  rotii-uctivoly.    Oouutiug  tltw  cost  of  lahor  and  the  wear  of  the 


V  the  total  expenee  of  the  treatment  wfta  alicrnt  $12.50  or  l 

rvine. 

rfll's  oxfifrimcnts  havo  certainly  shown  wliat  can  Ijo  doua 
impt  and  energetic  work,  and  we  believe  that  his  labors  will 
an  object  lesson  by  which  many  of  the  Piedmont  grape-growers 
refit 

'ertTnenis  at  Eastham,  Va. — Mr,  A.  L.  HoUaday,  who  con- 
l  the  exporimenta  at  this  place,  has  lost  a  large  amount  of  fruit 
3  vears,  chiefly  from  black-rot,  anthracnose,  and  doWny  Inil- 

His  vineyard  being  mostly  Nortons  it  was  thought  best  to 
0  the  treatment  to  them,  as  this  plan  would  bring  out  more 
r  the  value  of  the  different  formulas.  The  area  under  treat- 
comprised  about  2i  a^res  and  the  number  of  vines  something 
.,400,  The  preparations  used  were  Bordeaux  mixture,  four 
las ;  eau  celeste,  two  formulas ;  solution  of  ammoniacal  car- 
)  of  copper,  solution  of  sulphate  of  nickel,  solution  of  corrosive 
late,  mixture  of  sulphate  of  iron  and  lime, 

vineyard  was  divided  into  sixteen  sections,  as  shown  in  the 
im  below ;  the  preparations  used  for  each  section  being  as  fol- 


3    4.      5     67     8ei011i2i3l5  1fi 


Copper  4  pouQJs.  time  2  pound 
CvptxT  ^  pouncLs.  carbonate  oC 
Dia  U  pinto,  wtMir  22  galloiu 


Sulphate  ol  iiick«l  3  oudom,  w 
CoiToaivB  subUinatd  1  ouncti,  h 
Copper  i  pounds,  lime  1  poimd 


2!(ralloaa. 


HiOgtliOBM. 

rater  it  gallcUL 


Iron  sulphate  6  pounds,  Un.v-. , ^ „ 

Iron  sulphate  8  pauDda.  lime  4  pounds,  water  ££giuloai. 
Copper  3  pounds,  l(n»  1  pvutd,  water  n  galkms. 
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To  Section  S  the  first  application  was  madewlicn  the  berries  mo 

just  begiimingto  form.  BectirmK  10  and  11  i-corivetlanapplicatiouof 
the  simple  solution  of  Giilphalo  <.'[  roi;i)oi-  before  vegetation  startei 
Section  IS -was  sprayed  in  March  v.-itii  n  saturated  solution  of  iron 
sulphate.  By  those  experinientK  it  -was  hoped  if  possible  to  demoD- 
strate  the  following; 

(1)  The  effect  of  spraying  tho  vines  before  vegetation  started  with 
a  saturated  solution  of  sulpliato  of  iron. 

(2)  Tho  effect  of  spraying  at  the  same  time  with  a  simple  floktiwi 
of  sulphate  of  copper. 

(3)  The  comparative  values,  as  preventives  of  rot,  of  the  prgiSB- 
tions  mentioned  in  the  above  table, 

(4)  Tho  proper  time  for  making  the  fii-st  application. 

On  October  1,  the  grapes  were  gathered  and  carefully  weighed,  the 
following  being  the  results: 


Du 

a  of  uppUsatlon. 

ri-epuralion. 

1 

i 

1 

1 

i? 

< 

-i 

Rnsuta 

, 

11 

7 

Si 

s 

It 

Ilo,^e.u,ml.tu™= 

1 

MO 
15 

Zh,. 

i 
i 

ISjt 

i 

19t 
336 

1 

i!cu 
am 

1.78 

18 

; 

m 

1 

i: 

Mi 

sa 

a 

It 

il 

» 

23 

1 

i 

s 

i 

■  alnililfBiliiMii 

11 

!;,il|)l.a«- of  nlcla'l 

ll'itili-.iiixinlKitin'i- 

Badlj-plHflecdbjbosi 

1,S^" 

" 

,. 

7 

a 

3 

10 
10 

Bolulino   Hulphato    of  Irono 

It  will  be  seen  from  the  above  that  the  best  results  were  obtained 
from  the  use  of  Bordeaux  mixture  a  and  b  applied  first  before  tlie 
flowers  opened,  and  when  tho  vines  were  treated  in  early  spring  irith 
tlie  simple  solution  of  Hul])hatc  of  copper.  It  is  true  that  oau  ceksw 
a  in  Section  2  makes  a  good  showing,  but  this  iireparation  liunii"'- 
the  foliage  so  badly  that  great  caution  must  beexercisediuappl;"'";^ 
it.  For  this  reason  it  is  a  remedy  that  cau  bo  placed  only  in  exjieri- 
eiiced  hands. 

The  importance  of  early  sprayiu"  is  shown  by  comparing  the  otb"r 
sections  with  No.  8,  which  received  its  first  application  two  veGty 
later  than  tlie  rest.  Hero  tho  average  yield  per  vine  is  only  !■"• 
pounds,  while  the  same  mixture  applied  two  weeks  earlier  givei^ '' 
yield  of  3.4S  pomids,  a  gain  of  13  pounds.  The  yield  of  the  soctio:;? 
treated  with  iron  and  lime  and  nickel  solutions  show  that  in  com- 
■larisou  with    Bordeaux    mixture   these    iireyarations  havfl  litu* 

Tho  season  was  one  of  tlu' worst  ever  known,  incessantrainsffi'^ 
ing  duriug  the  months  of  May,  June,  and  July.    Taking  this  facf 
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deration  the  showing  in  favor  of  the  trBatment  is,  to  say       1 
Vm.  (juite  romnrlvable.  " 

piTinicvlfi  III  ^'in(hl}Hl.  A'.  ./. — An  cxttiiwivo  sorios  of  exijcri- 
i  in  the  treatment  of  various  fungous  pests  was  planned  for  this 
m,  but  unfortunately  the  ■work  on  grape  maladies  was  rendered 
it  wholly  worthless  by  the  invasion  of  rose  bugs  {Macrodactylus 
linosus)  at  about  the  timo  the  experiments  wero  fairly  under  way. 
leSlth  of  May  swarms  of  the  bugs  invaded  the  experiment  vine- 
and  by  the  last  of  Juno  there  was  no  fruit  left  for  black-rot  or 
:ing  olso  to  work  on.  Several  points,  however,  which  seem 
ly  of  mention  were  brought  out  by  the  investigations  carried 
ro,  chief  among  which  are  the  following : 

it.  With  the  view  of  determining  what  effect  tlio  removal  of 
,rk  and  spraying  the  vines  in  winter  would  have  on  the  dovolop- 
of  rot  the  following  season,  about  seventy-five  vines  were 
ed  in  December  of  all  their  loose  bark  and  then  sprayed  with 
tion  of  sulphate  of  iron,  2  pounds  of  the  latter  to  the  gallon  of 
.  An  examination  of  these  vines  in  the  spring  showed  that 
of  them  were  dead  to  tho  ground,  the  treatment  apparently 
g  been  too  severe.  The  livmg  vines  wore  asam  sprayed  on 
10,  with  a  solution  containing  12  pounds  of  iron  sulphate,  8 
s  of  lime,  to  44  gallons  of  water.  Additional  applications  of 
me  prci)aration  were  made  June  3,  and  23.  The  rose  bugs  did 
vado  this  section;  the  fruit,  however,  was  totally  destroyed  by 
rot,  thus  showing  that  the  treatment  produced'^  no  beneficial 

ind.  A  similar  section  to  the  above  was  treated  in  the  same 

tcepting  that  the  bark  was  not  removed.     None  of  these  vinos 

dlled  but  the  loss  from  black-rot  was  complete, 

."d.  In  all  cases  where  the  copper  I'einodios  wero  used  through- 

e  season  tho  damage  from  mildew  was  comparatively  insignifi- 

lotwithstanding  the  fact  that  the  ssason  was  one  of  the  most 

,ble  ever  known  for  this  disease. 

rth.  In  no  instance  did  tho  remedies  produce  the  least  effect 

hracnose;  in  many  cases  the  fungus  causing  this  malady  was 

apparently  thriving  under  a  thick  coat  of  Bordeauz  mixture. 

lEATMENT  OP  THE  Dl8E.\3ES  OP  THE  APPLE,  PeAR,  AND  QuiNCE. 

1.  Apple  Scab. 

til  the  diseases  which  attack  the  apple  this  is  without  doubt 
)st  wide-spread  and  destructive.  It  prevails  more  or  less  so- 
r  wherever  the  apple  is  grown,  the  loss  varying  with  the  cli- 
ind  season  all  the  way  from  one-fourth  to  one-half  the  crop. 
the  present  season  very  little  in  the  way  of  a  systematic  treat- 
lorthis  malady  had  been  undertaken.  It  is  true  experiments 
■en  made  by  Professor  Goff  and  others,  but  these  were  of  such 
re  that  they  only  showed  the  importance  and  necessity  of  more 
<ed  work.      Early  in  the  spring  of  ]8S9  a  plan,  designed  to 

some  li^t  on  tho  treatment  of  scab,  was  drawn  up,  and 
Bb  S.  Goff ,  of  the  Wisconsin  Experiment  Station,  and  Prof.  L, 
t,  of  the  Michigan  Agricultural  College,  were  engaged  to  do 

f  Tlitte  paperd  will  opixiur  iti  full  in  a  bulletin  soon  to  bo  lEsued. 
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Iho  work.*  The  repTitation  of  both  those  gentlemen  was  a  sufficient 
^^aranty  that  the  exx^erimonts  would  bo  conducted  in  a  thorougUy 
careful  and  scientific  manner. 

In  accordance  with  a  [)lan  previously  agreed  ux^on,  Professor  Gofi 
(conducted  his  exi)eriments  in  tlie  orchard  of  Mr.  A.  L.  Hatch,  situ- 
ated 3i  miles  east  of  the  village  of  Ithaca,  Richland  County,  Wis. 

The  trees,  twelve  in  number,  selected  for  the  experiment  were  12 
j'eet  high,  their  branches  being  low  and  hanging  so  that  much  of  the 
I'ruit  was  near  the  ground.  They  were  of  the  Fameuso  variety,  which 
is  particularly  subject  to  the  disease,  and  were  planted  in  1875.  For 
convenience  the  trees  were  divided  into  six  lots  of  two  trees  each, 
and  were  sprayed  the  first  time  May  18  with  the  following  prepara- 
iions: 

Lot  1,  trees  one  and  two,  s[)rayed  with  a  solution  of  sulphide  of 
j)otassium,  one-half  an  ounce  of  the  sulphide  to  the  gallon  of  water. 

Lot  2y  trees  three  and  four,  sprayed  with  a  solution  of  hypcsul- 
])hite  of  soda  in  the  xjroijortion  of  1  pound  to  10  gallons  of  water. 

Lot  3,  trees  five  and  six,  sprayed  with  a  solution  of  sidjjhur  pow- 
der manufactured  by  K.  Bean,  3'acksonville,  Fla.,  in  the  proportion 
of  1  pound  to  10  gallons  of  water. 

Lot  4,  trees  seven  and  eight,  sprayed  with  ammoniacal  solution  ol 
(jarbonate  of  copper  in  the  proportion  of  one  pai*t  of  the  saturated 
fiolution  to  ninety  i)arts  of  cold  water.* 

Lot  5,  trees  nine  and  ten,  sprayed  with  concentrated  liquid  of  the 
sulphur  compound  manufactured  by  E.  Bean,  in  the  proportion  of 
one  part  to  one  hundred  and  eighty  of  water. 

Lot  C,  trees  eleven  and  twelvo;  check  trees  left  unsprayed. 

With  tlie  exception  of  lot  5,  which  was  sprayed  only  three  times, 
the  ten  trees  received  seven  appliciitions  on  the  following  dates: 

First  ap])lication,  May  IS;  second.  May  30;  third,  Juno  4;  fourth, 
June  17;  lifth,  July  1;  sixth,  July  24;  seventh,  August  10. 

On  July  x^-i,  the  treated  trees  woiv^  carefully  examined  and  it  was 
found  that  the  hyposulphite  of  soda  had  scorched  the  foliage  slightly 
and  also  that  the  ammoniacal  solution  of  carbonate  of  copper  haJ 
(^.olored  the  epidermis  of  the  fruit  a  light  russet  brown,  injuring 
them  slightly,  but  in  appearance  only.  The  leaves  also  were  of  a 
rather  jjeculiar  leaden  tint  and  dried  rapidly  when  picked  from  the 
tree,  i)ointing  to  a  direct  injury  to  th^se  organs.  Later  examination, 
Jiowever,  showed  that  this  suspicion  was  unfounded. 

At  this  early  date  the  scab  was  j)r(^sent  upon  both  sprayed  and  un- 

s])rayed  trees  and  no  decision  could  1)0  made  as  to  the  value  of  the 

different  applications;  it  was  not  until  September  24,  when  the  crop 

was  harvested,  that  a  true  compjirison  could  bo  established.    At  this 

late  six  basketfuls  of  aj)j)les  weni  taken  from  each  tree,  except  the 

me  sprayed  witli  the  liquitl  sul[>]iiir  solution,  from  which  only  thre< 

Ycre  picked;  caro  was  taken  to  ])ick  two  baskotfuls  from  thelowoi 

branches  and  t\v«.)]:ir.i;er  })asketruls  from  the  topmost  branches,  j.H'tss- 

ing  around  Um  tree  to  secuni  each  one.     The  apples  were  then 

:(.)rte(i  into  throe  ^.'^riidt.'s  luul  the  following  table  maao  out  from  tin 

"\sults: 


*]•'•»"  'liivi:ti«»^-  in  i)U'paiuig  see  page  408. 


F     BprwnriWilb- 

»* 

Bodty 
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quallly 
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-lUuUty. 
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1 

1 
11 

■«.37 
«1  48 

ftre(. 
-HI.  Iff 

M.oe 

60,  :s 

1 

Bins 
.IS 

tl.SU 
j«0 

SO.W 

9a.n 
TG.oa 

4S.I0 

«.t5 
48.  M 

fVrcf. 

is.sr 

a. 11 

. 

•Showing:  a  four  scab  spots,  but  not  eaough  u 


rt  the  appleo. 


will  be  seen  by  an  examination  of  the  table  that  the  ainmoniacal 
don  gave  decidedly  the  best  results,  and  that  all  of  the  propara- 
1  were  more  or  less  efficacioua  in  preventing  the  scab, 
regard  to  the  cost  of  the  treatment  it  should  be  etated,  before 
ive  the  actual  figures,  that  experiments  of  this  nature  are  always 
I  expensive  than  where  a  large  number  of  trees  are  treated,  coo* 
antly  due  allowance  must  he  made  if  the  matter  of  spraying  a 
1  orchard  is  under  consideration. 

ofessor  Goff  used  for  each  application  3  gallons  of  the  fluid  for 
lot  of  two  trees,  the  time  conaumed  being  fifteen  minutes  for 
men  or  seven  minutes  per  tree.  Taking  these  figures  as  a 
,  the  total  cost  of  the  various  treatments  was  therefore  approii- 
d  aa  follows : 

ilphide  of  potasaium:  Cmti. 

IIH  ounces  potassium  sulphide,  at  40  cents  per  pound 30 

S}  houre*  work,  at  $1.25  pet  day 41 

Total 74 

jposolphite  of  Boda: 

8^  pouDds  Boda  hyposulpliite.'at  Tcetita IS 

B^houra'  work,  at  fl.3S  jK.>rday 44 

Total ■. 69 

bunonjacsl  carbonate  of  oopper: 

kcnncM  sulphate  ot  copixr,  at  i>  cents  per  pound 03 

SotmCM  carbon  a  tp  of  soila,  at  Scents  per  )x)und 01 

1  quart  ctmcentrati^  aiiiiuonia,  at  l-l  cents  irt  pound 2B 

S^bouTH'  work,  at  il.35iii-r  day 44 

Total 75 

iMnir  powder,  monuCnctured  by  E,  B^ar. : 

•  pounds  of  sulphur  nawiliT,  at  10  clt:U  per  pound BO 

!(  hotin' work,  at  $1.25  ikt  day 44 

Total 04 

r  ilie  liquid  solution  of  sulphur,  manufactured  by  E.  Bean'  no 
laie  can  be  made,  as  its  market  value  is  uuknowii.    To  these 


Bk.... 
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figures  must  b<>  acMod,  of  course,  the  cost  in  labor  of  the  preparation 
of  each  niixluri',  wliich  is  unfortunately  loft  out  of  the  calculatioa, 
but  as  this  is  llii*  lualtor  of  only  a  very  few  minutes  there  would  l>o 
no  serious  iKLlition  to  1  ho  actual  cost,  which  is  already,  as  Mr.  Hatch 
suLCfjosts,  mucli  too  high  for  a])plications  on  a  large  scale. 

tt  may  bo  fairly  C'.)nchi(led  from  tlie  experiment  that  apple  scab 
may  bo  almost  ontiroly  ])rovc^nt(Ml  at  sliijfht  cost  bv  spraying  the  trees 
once  in  two  wooks  with  the  copper  carbonate  solution,  prepared  as 
described  below. 

The  experiments  conducted  by  Professor  Taft  wore  practically  the 
same  as  those  made  by  Professor  Goff,  the  only  difference  beuij^'  tin* 
variety  of  apple  under  treatment  and  the  substitution  by  Professor 
Taft  of  modiiied  eau  celeste  for  one  of  the  sulphur  preparations. 

Twelve  Northern  Spy  trees  jf?i'owing  within  the  space  of  half  tin 
acre  wore  selected  for  the  experiment.  They  were  divided  into  ^ix 
lots  and,  as  in  the  case  of  Professor  Goif,  treated  as  follows: 

Lot  1.  Sulphide  of  potassium  in  the  proportion  of  5  ouncoi^  to  li) 
gallons  of  water. 

Lot  2.  Hyposulidiite  of  soda  in  the  proportion  of  1  jDound  to  10 
gallons  of  water. 

Lot  3.  Sulphur  solution  from  E.  Bean,  Jacksonville,  Fla.,  in  tlio 
proportion  of  1  ])oinid  to  10  gallons  of  water. 

Lot  4.  Copper  carbc  )nat  i » and  ammonia,  prepared  by  mixing  3  ouuo-s 
of  coin)er  carbonate  with  1  quart  of  ammonia,  and  as  soon  as  all 
action  iiad  ceased  dilutini^^  to  '2'2  gallons.  Exx^erience showed  '-2S  g::l- 
Ions  of  water  to  give  bettor  results. 

Lot  0.  Modiiied  eau  celesti^,  prepared  by  <lissolving  in  liot  wati  r. 
in  sepai'ate  vussols,  '^  j)ounds  of  copper  sulpliate  and  2 J  i)Oiimls  <i 
carbonate  of  so<la.  Tiieso  wore  mixed,  and  before  using,  1^  pints  ;»f 
ammonia  added,  and  tlie  v/hole  diluted  to  22  gallons.  ExperioriCv; 
sliowcd  '')2  gallons  to  give  lietter  results. 

Lot  <*•.  ClH^ck  treos,  unsprayed. 

On  ]May  21.  wlien  the  ai>ples  were  about  the  size  of  large  poru^.thi^ 
first  spraying  was  made  with  a  little  Climax  pump  and  a  lon^;  ll'V^» 
fast(un.'d  to  tlio  end  of  a  iO-foot  ])ole.  The  second,  third,  and  lounh 
applications,  made  in  the  same  manner,  upon  the  Gth,  I'^th,  and  '^i^ti: 
of  June,  comi)l«.-t(?d  the?  treatment  for  this  month.  The  fifth  an! 
sixth  apjdications  were  made  on  the  Gth  and  ;24th  of  July,  and  tl.-.' 
seventh  Tipcui  the  1st  of  August.  All  seven  of  these  t^elltnlent^=. 
made  undrr  vai'ving  conditions  of  atmosphere  noted  at  the  time— i:i 
soni('  casf\--5  in  the  morning,  in  (others  in  the  afternoon — cover,  as  wul 
be  srcu,  a  period  of  tun  weclis.  In  all  cases  care  was  taken  to  covlt 
ev(.'i-y  leaf  and  i'ruit  \s[\]\  ii  line  spray,  about  3  gallons  per  trof 
l)r'ing  recjuir^'d  f^r  tho  i!ur]»oso.  and  ten  minutes  time  occuj)if<l 
in  tlio  operation.  Tli«.'  onU'  injuriiAis  eifects  discovered,  seen  alter 
the  i(nirih  a]»plivraii<.'n.  svm-iu  to  have  been  a  slight  discoloration oi 
+lie  edges  of  the  leaves  on  iln^  trcr's  sprayed  with  the  hyposnIpL'.l''. 
iiid  a  stn.'aked  or  rus^^Ol  ai)pi.*arancL'  of  some  fruits  sprayed  witli  ti'-' 
(•o]>])er  solutions.  Tin;  foi'iner  injurv  disa])peared  upon  a  reduction 
of  tlie  strengtli  of  the  soda  hyposulphite  solution,  and  the  latter 
vji-nis  to  havL',  ui)on  further  growth  of  the  api)les,  disappeared  to 
-omo  extent,  but  not  entirely.  .       i 

'Mie  following  table  shows  the  climatic  conditions  under  wliicli    ; 
i  ;  treatments  were  made,  and  the  appearance  of  the  fruit  duriug    j 
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SUM  of 

weather. 

it 
r 

-ippearaiKM  of  frult- 

■■■7 

Condifion  ot  weatlicT  be- 
iiveenapraj-ioes. 

K>y  W 

10toea.m 

ClouilT, 

OS 

FrulttheBUaotpeaB,  No 
sign  ot  scab. 

jDItO      G 

aear..- 

. 

No  scab  on  either  fruit  or 
tear»^    No  Injury  from 
lurwicidBB  apparent. 

The  westber  wai  warm  and 
dry  UBtllMnyiS  but  from 
tliaC  date  until  June  A, 
thereweraBhowet^evBiT 
day. 

1     Juds  13 

80 

Bob  h«a  not  manitosled 
ilwltaaiBL 

Hain  fell  on  niRht  ot  the  Blh. 
ano  on  Tlh  aud  Kb  and 
n-aflfoUo«-ed  by  pleasant 
wealhtr. 

4     Jnne  S3 

--..do 

HWT-. 

ea 

vith  liTTusulphlte  liaru 
roIiOKO  aliifhttr  injured. 

The  paat  Iwelvp  days  havo 
Iwen  cool  niih  consider- 
able rain. 

e 

July    c 

StolOa.m 

near  . . 

fruits slionBcab.  NiZl. 

5,  biit  law  Biniill  apoM. 
Tiiciy  are  Btreaked  iflcb 

Fortwowe..kstbewPntbor 
has  been  vBmi  and  pluas- 
HDt,  without  raJu. 

• 

Jnly  84 

lto3p-ra.. 

...dn... 

SllKbClncrfascofBcnbon 
ail    troffl.      No  clianse 

Rain  fifll  on  the  Illh  and 
dari;hnvebeeni.lcasai,t5 

1 

Auc.     1 

.-..do 

Cioudj. 

No   neiT  scab  upots  are 
fonnlng;  tbonp  alrewJi 
Htnrted  en!  not  apreai!- 

pleaGnnC  and  quite  dry, 
with  rather  cool  nights 

It  will  be  seen  that  in  the  early  part  of  the  summer,  after  the  first 
mplication,  the  weather  was  warmer  and  much  more  moist  than  in 
oe  latter  part  of  the  season,  a  state  of  affairs  furnishing  at  least  one 
ondition  extremely  favorable  to  the  ffroivth  of  the  little  parasitic 
ilant  which  causes  the  scab,  and  making  it  necessary  to  apply  the 
oneicides  more  frequently,  both  on  account  of  the  washing  off  of 
he  latter  and  the  rapid  grcwtli  of  the  fungus. 

The  trees  were  all  examined  October  1,  to  ascertain  the  exact 
latore  of  the  difference,  noticed  frequently  by  visitors  to  the  orchard, 
letween  the  sprayed  and  unsprayed  trees.  The  first  lot — potassium 
nlfdilde  solution — .showed  more  highly-colored  foliage  than  any  of 
be  other  trees,  and  two-thirds  of  the  fruits  affected  with  the  scab, 
mt  in  small  spots  only.  The  leaves  of  the  second  lot — sodium  hypo- 
nlphite — appeared  to  have  suffered  from  the  too  strong  solution 
ised  early  in  the  season,  and  the  fruits  seemed  more  scabby  than  in 


first  lot,  but  not  so  badly  affected  as  in  the  third.  The  latter  was 
ted  with  tJie  sulphur  solution,  and  appeared  to  be  only  slightly 
affected  than  the  untreated  trees.     Lota  4  and  5,  treated  with 


^tappet  carbonate  and  eau  celesto,  respectively,  appeared  to  bo  in  the 
ben  condition  among  the  treated  trees,  the  fruits  m  both  cases  (more 
•0  in'  6  than  in  4)  being  slightly  marked,  however,  with  russet  from 
As  June  applications;  while  tne  sixth  lot,  left  untreated,  had  nine- 
intihs  of  its  fruit  spotted  with  large  and  numerous  diseased  areas. 
SiliBiras  also  the  case  with  the  other  trees  in  the  orchard. 
GHie  picking  was  begun  upon  the  5th  of  October,  and,  for  compari- 
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3011,  the  apples  wore  sorted  into  three  grades :  (1 )  Those  free  ft     i 

{2)  those  slightly  injunMl,  juid  (3)  those  badly  affectod.    Jn       iw- 
lowing  table  thi?  vahio  of  the  diU'eront  fungicides  can  be  only  ro    ily 
compared  by  nioaus  of  tlio  total  number  of  apples  produced  by 
lot,  and  their  total  weight: 


Treatment. 


Yio'd  f  r«i  from 
scab. 


No.  1. 


Slightly  scabby.  >   Badly  ictblif. 


■    No.    :  Weight. 


No. 


Weight.      No.  '  Wedjta. 


Potassium  sulphide 


i\  1  : 

I,      la 


!  Pounds.  I  I  FoundM. 

'J97  'J20    ,    2.038  .  410*  \ 

'M7  :         an       :i,C37  I  TGlt  . 


7'        1 
61        I 


Total '•:!•_•,    ^'''^* •"**  '    '^^^  t     1.1711' 


15 


I 


Sodium  hypoBulphito. . 


J I      a    \    l,i>i3  Z'/r        :J,i54fi 


732i| 
48G4  I 


87 


Ttjtal 1 1,715 


'110J^_     lu4Si  I      ].ei8}  ,        G5 


Sulphur  sr)liitiun. 


I       3a  : 


4«S 


1.871  I 


cm 

491i 


391 


Totul '    1,010  . 


'J,^    :    4,r,«  '      1,146!  ' 


65 


Oopi»<*r  onrlK-»nati>  And  anunonia 


\        4         1,.-M0 
"j         la  I    a,  749 


140f  :    1,072 


Total ■    4.'289  j      LldTj  j    4,007 

I  I 

\'      5    .     1,707  , 


Modified  cauccIc-stK. 


<•••••«• 


* 


:>« .   '^.27Q 
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(i 
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:J10 


1.174    1    1,708 


41    I    i.4ir> 
00    I    1,0&3 


519^ 


111 
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I 


101         3,498 


0611 


M 


I 


4 
6 


4 

W 


I 
I 


925i 

'      5 

6,     _^ 

913^ 

13           « 

r>9f 
4591 

0!       0 

Hi       « 

Tims  it  is  ]H'culiar  at  least  ihat  while  the  lot  treated  with  cop- 
per carbonate  ]jro(lnc<vl  8,3!>l)  apples  with  a  total  weight  of  2,012.75 
pounds,  tlu^  lot  of  nntreat,od  (;nly  1)oro  2,914  apples  with  a  total 
weight  of  70().25  pounds.  While  this  difference  might  oc-cur  between 
two  sets  of  ti'o<'s  treaind  alike  in  the  same  orcnard,  from  other 
(pauses,  it  is  signiiicaiil  that  it  does  not  occur  between  other  two  Bets 
in  this  serii^s.  It  is  only,  however,  when  a  comparison  of  percentages 
is  made  that  tlio  (■()ni])arativo  values  of  the  different  fungicides  can 
je  a.scertainod. 

A  coni\)aris()]i  of  the  avru'age  v/oight  of  scabby  apples  with  those 
ri'o<.^  from  the  disoasc^  shows  an  increase  of  nearly  10  per  cent,  in 
■avor  of  the  sf-ah-fn-e  ai.»])h's,  ?.  r. ,  that  an  apple  f Pee  from  the  trouble 
s  10  per  cent,  lieavior  than  a  diseased  one;  but  this  oompdrisoL 
:an  not  bo  carried  too  far,  as  an  attempt  to  show  that  an  apple  fr» 
I'oin  scab  s])ray(.*d  with  copjx'r  carbonate  is  on  the  average  heavier 
■han  one  not  yj)ray('d  fails  1o  be  siipi^orted  by  the  facts. 

The  estimates  of  tlie  cost  of  treatment  have  been  very  careful!;; 
iiade,  but  it  must  ])o  remombored  that  the  materials  were  pnrchaiec 
u  small  f[uanlities  and  (.•onse<moiitly  at  an  advanced  price  of  at  least 
•lie   hivd  o'  ^»-    vhv^  t^'cy  could  be  obtained  for  in  quantities  suchaF 


)  poquircJ  Jor  large  orchai-tb.    Bolow  aro  givoii  tku  pricoB 
l^tho  chi>mic«l8 : 

OuU. 

!.■.  L.    :;.'■;    ■!     lii-ii.' perpouiitl,,     40 

'■■'.■  .      ;.!!■■ do,...       B 

Copper  carbonate do. ...  60 

Carbonate  of  soda do. ...  9 

Copper  (ulphatt) , do 10 

Sulphui  j)owder do. ...  10 

Ammonia per  quart. .  89 

he  trees  selected  for  the  oxi*riinent  were  quite  larjfe,  the  eeti- 
18  to  the  quantity  of  solution  needed  will  probably  not  fall 
a  fair  average ;  and  the  cost  of  labor  in  spraying  as  calculated 
it  amount  to  moro  than  from  1^  to  3  cents  per  tree.  The  addi- 
an  arsonite*  for  the  Codling  moth  to  tho  first  application  is  ana- 
by  Professor  Taft,  and  would  accomplish  two  purposea,  wim 
itional  labor  in  spraying. 

le  following  table  ia  a  careful  estimate  of  the  actual  cost  for 
and  chemicals  of  the  diiferont  treatments ;  but,  aa  already 
med,  it  should  be  remembered  that  tho  cost  of  materials  would 
iced  at  least  ouc-third  when  bought  in  large  quantities.  The 
Jbo,  as  ovary  fruil^growor  knows,  is  not  directly  in  proportion 
number  of  trees  treated,  it  talcing  a  little  less  than  ten  times 
tor  to  spray  ten  trees  that  it  does  to  spray  one. 


FuoEicldo. 

luadrar 

OortDf 
fltflappU- 

Cmt$. 

St 
it 

c™... 

»* 

n  abows  U  not  thu  uHiw.    Tbo  estUnate  « 

inclusion,  Professor  Taft  decides  : 

Phat  the  snlphur  solution  did  not  havB  a  sufficiently  marked 
xt  mako  its  application  profitable. 

Jodium  hyposnlpluto,  if  used  in  the  proportion  of  1  pound  to 
16  gidlons  of  water,  does  not  injure  the  foliage  and  would  bo 
icient  benefit  to  repay  tho  cost, 

Potassium  sulphide  gave  slightly  bettor  results  than  tho  hypo- 
te,  but  ia  more  expensive  and  is  consequently  not  economical. 
Copper  carbonate  and  ammonia  is  one  of  the  easiest  of  all  tho 
res  to  prepare,  and  comi)aratively  lasting  in  its  effects.  It  is 
y  cheaper  than  tlio  next,  but  seems  to  have  rather  less  effect, 
1  account  of  its  injuries  to  the  fruit  will  be  improved  by  sub- 
Off  38  gallons  of  water  for  22. 

Edified  oau  celeste  gave  tho  best  results,  and  by  its  use  a  dif- 
3  in  the  amount  of  scabby  fruit  of  from  50  to  75  per  cent,  can 
dnced,  showin;!  that  with  varieties  liable  to  scab,  such  aa  Fa- 
aud  Northern  tip\',  it  will  often  make  all  the  difference  between 
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success  and  failure.     Thirty-two  gallons  of  water  should  be 
where  the  fornuila  calls  for  x^:2.     The  russet  coloring  produced  by  this 
and  the  copper  carbonate  may  be  considered  a  slight  injury  to  the 
appearance  of  the  fruit,  but  even  this  is  a  matter  of  opinion. 

This  series  of  experiments  seems  to  show  that  with  many  varieties 
of  apples  in  localities  where  scab  prevails  either  of  the  copper  mixt^ 
ures  will  add  25  to  CyO  per  cent,  to  the  value  of  the  crop  at  a  cost  of 
not  more  than  26  or  80  cents  for  an  averaged-.sized  tree,  and  an  in- 
vestment in  apparatus  and  chemicals  for  treatment  would  ccitainly 
prove  most  economical. 

2.  Bitter  Rot  op  the  Apple. 

This  disease  is  one  which  seems  to  be  little  understood  bv  fniit- 
growers,  notwithstanding  the  fact  that  it  has  long  been  rocoguized 
as  a  serious  pest.  It  is  pretty  generally  distributed  over  the  entire 
country,  its  characteristics  being  (juite  constant  and  well  marked.  As 
a  rule  it  does  not  occur  imtil  quite  late  in  the  season,  that  is  to  sav, 
when  the  fruit  has  about  reached  its  full  size;  small  brown  or  black- 
ish specks  then  appear  on  the  surface  of  the  apple,  and  as  they  en- 
large the  tissues  beneath  collapse  and  the  skin  smks  in  but  remains 
unbroken.  In  a  very  short  time  one  of  these  spots  will  spread  over 
the  ejitire  side  of  a  fruit,  of  course  rendering  the  latter  worthless. 

In  certain  places  in  Virginia,  Kentucky,  Missouri,  and  Arkansas 
our  agents  report  this  season  a  destruction  of  from  50  to  75  percent, 
of  the  crop  by  this  malady.  It  frequently  happens  that  the  diseas? 
will  start  after  ihe  fruit  has  been  stored  tor  tne  winter,  and  in  suc'a 
cases  the  destruction  of  tlio  aT")ples  is  complete. 

Excepting  the  work  of  the  l)oparlment,  nothing  so  far  as  wekn-iT 
hns  l>een  attemptcjd  in  the  way  of  combcating  this  disease.  Last  year 
a  f«.?w  experiments  were  made  under  our  direction  in  Arkansas,  ami 
th(»  results  seemed  to  indicate  that  with  i)roper  care  a  i^art  of  th<? 
crop  could  be  saved. 

lliis  year  an  attom])t  was  made  to  combat  the  disease  by  Mr. 
George  G.  Curtiss,  an  agent  located  at  Brooke,  Va.     About  the iiiil- 
dle  oi.  August  ^Ir.  Curtiss  was  directed  to  spray  four  trees  of  diuor- 
cut  \'a]-ietir^;  with  a  solution  of  sulphide  of  potassium,  one-half  :iil 
ounce  of  t]w  latter  to  the  gallon  of  water.     The  varieties  Abran:, 
York  Imperial,  Fallawater,  Fall  .Pip])in,  and  Limbertwig  were  s;- 
h'cted  for  the  experiment,  their  conclition  with  respect  to  rot  at  llii?=- 
time  l)eing  about  as  follows: 

First.  Abram,  one-half  showing  rot  spots. 

S(.'Cond.  York  Imperial,  Fall  Pippin,  and  Limbertwig  from  5  to  K"  "^ 
per  cent,  alfecled. 

Thinl.  Fallawater,  90  ])er  cent,  affected  and  many  entirely  rottj^'i- 

Three  a])T)licatioiis  were  made  at  intervals  of  ten  days,  it  reqiiiri^i^ 
about  9  galli^ns  of  li(juid  for  each  tree.  The  result  on  theAbran^- 
v/as  very  niai'ked.  tlu*  disease  b(»ing  arrested  after  the  fii'st  appfe^ 
tioii  and  no  more  rot  sp(»cks  «'i})[)earing;  the  perfe(;t  «'i])ples  rippne<^ 
horoughly.  A  tree  of  the  same  variely  not  si)rayed  (lropi)edal!  w*^ 
its  fruit  before  tlu^  .-vpples  vro.vo  fully  ripe. 

Practically  the  snnie  results  werc^  obtained  in  case  of  thePiprj^"^ 
;ind  Fallawater,  whih'  two  trees  of  the  latter,  on  each  sidouf*^^'"* 
opniyed  one,  (lroi)j)od  every  iipple. 

TJie  York  Im|)erial  riponecl  a  good  crop  of  lino  fruit,  while  tJi'f 
jimbertwig,  uwing  doubtltjss  t(;  its  dense  foliage  and  consequent- ii-^ 
}.■  "...'t   ■'  '•H.viiiir    iiM  not  show  as  good  results. 
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flof  ^ilgusl  Sir.  Cnrtiss  Bprayed  one  tree  and  a  half  of 

itmperial  and  two  trees  of  the  Limbertwig  with  the  ammoniacal 
nnatf  of  cop]ier  soiiition.  The  fruit  cm  the  Vial  f  trci?of  Yoi'klm- 
al  not  sprayed  nearly  all  rotted,  while  the  treated  tree  and  a  half 
ared  a  good  crop.  In  conclusion  Mr.  Curtiss  says: 
to  results  with  the  two  eolutionB  I  could  see  but  little  difference.  I  was  un- 
X>  obtain  the  carbonate  of  cop])er  at  first,  so  that  theaulphideof  potasBiuin  had 
dyantage  in  time.  For  myeeli  I  prefer  the  animoniacal  copper  solution.  It  is 
Kady  more  permanent  in  its  efTects  and  more  pleasant  to  handle.  The  sul- 
1  of  potassium  alakea  very  quickly  on  exposure  to  the  air,  and  is  quite  volatile, 
ing  a  Btronf!  sulphurous  smell  which  ts  especially  oSensive  to  persons  with 
d*e  olfactories.  I  experimented  with  stronger  Bolutions  of  each,  even  doub- 
the  strength  of  the  sulphide  of  potassium  without  injury  to  foliage  or  fruit. 
{Mfier  solution,  however,  will  bum  thefollage  when  made materiaUy  stronger 
tMframula. 

apply  on  a  large  scale  I  think  the  best  plan  would  be  to  mount  a  cask  that 
iWd  the  22-gallon  solution  between  two  wheels,  which  can  be  done  by  attach- 
le  two  short  arms  of  the  axle-tree  to  plates  which  can  be  securely  fastened  to 
•nel  with  screws.  Two  wheels  of  a  buggy  will  answer  well.  This  can  be 
id  as  a  common  hand-cart  from  tree  to  tree.  In  this  put  a  small  force-pump 
boeeabout  8  feet  long  with  spraying-nozzle.  Two  men  could  operet«  this  quite 
ly,  one  to  direct  the  spray  and  the  other  to  work  the  pump.  In  this  manner 
c<Hifident  two  men  could  spray  two  hundred  trees  per  day,  and  with  the  right 
ofnozzle  the  cost  per  tree  would  fait  below  2  centseach  time.  oraay6cents  for 
asOQ,  as  I  think  three  applications  of  the  copper  solution  sufllcieut. 

8.  AppivE  Rust. 

>ple  rust,  which  was  fully  described  in  my  last  annual  report, 
made  the  subject  of  an  experiment  by  Col.  A.  W.  Pearson,  our 
t,  located  at  Vinelaml,  N.  J.    The  disease  manifests  itself  in  the 

of  small  yellowiffh  sixits  on  the  leaves  and  rarely  on  the  fruit, 
t  gradually  spreading  until  the  whole  tree  presents  a  decidedly 
y  appeai'auee.  The  fruit  on  such  trees  seldom  matures,  so  that 
^ons  where  the  malady  prevails  the  loss  is  often  considerable. 
e  fungous  cauaiuff  the  malady  is  known  to  mycologists  as  Rceste- 
irata,  and  one  of  the  most  interesting  things  in  connection  with 
.ta  peculiar  alternation  of  fruit  forms.  One  stage  of  the  fungus 
•8  on  the  common  red  cedar,  causing  the  jelly-like  masses  known 
idar  balls.  These  balls  are  made  up  of  innumerable  spores, 
m  analogous  to  seed,  which  escaping  and  falhng  upon  the  young 
» leaves  germinate  and  ultimately  give  rise  to  the  rust-spots, 
le  other  hand,  it  is  seen  under  the  microscope  that  the  rust  spots 
.e  apple  are  made  up  of  little  cups  which  bear  within  their  walls 
«  quite  different  from  those  of  the  cedar  balls.  It  is  supposed 
tiitese  spores  when  they  escape  from  the  apple  loaves  and  fall 

the  small  branches  of  red  cedar  germinate  and  give  rise  to  the 
•  halls,  thus  completing  the  life  cycle.  These  cedar  balls  in  all 
s  of  development  can  be  seen  at  any  time  after  the  middle  of 
ut,  but,  of  course,  they  are  not  usually  noticed  until  the  jelly- 
lorma  are  emitted  the  following  spring. 

r  the  expei-imont  at  Vinelaiid  two  trees  were  selected  for  the 
ring  which  for  the  last  three  years  had  been  badly  affected  with 
Txee  No.  1  was  sprayed  once  before  the  leaves  started  *  with  a 
km  of  sulphate  ot  iron,  2  pounds  of  the  iron  to  1  gallon  of 
r.    Additional  applications  or  a  solution  containing  6  pounds  of 

am  ooriwesent  knowledge  of  the  life-history  of  the  fungus  a  spraying  at  this 
roold  seem  entirely  unnecessary,  there  being  none  of  the  cedar-apple  spores 
oduoed. 
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iron  »u]])lititc  and  4  i^oiinrls  of  lime-  to  '^'2  gallons  of  water  were  made 
v;v(Ty  tJiroo  wocks  until  tho  "2'-li\  of  July.  At  this  timo  thi?  feives 
\\'(.iv.  iis  ])adly  iiilVstod  as  in  any  in-cviou.s  year,  tlif  trcatnientappar- 
ontly  x>i*'^>diicintj^  not  th;-  Irast  otVct't. 

TiH'O  Xo.  2  was  s|»i'ayt*(l  liri'Dro  the  loav<\»<  .started  with  Hnvk-uui 
inixtui'H,  the-  aj)plicati»)iish('in/^^  rj-poat-d  ovory  tlnvo  woc-ksujiiUJuly 
■ix*.  TIk'  foliage  roniainod  faiHv  h<;alt]n',  v<'t  llie  honelit  r«.'5u!;iiii: 
was  not  a  sullicic'ut  return  for  tht>  hihor  (fxpoiuh-d. 

There  seems  to  1)0  little  douht  tliat  in  many  cases  the  hodydr  my- 
celium of  this  fungus  livfs  from  year  to  year  in  tlio  tree,  aiidiftli 


;dtimately  lessen  the  chanc(s  of  infection  by  the  product  of  i]m 

b(.)dies. 

4.  Apple  Powdery  ^Iildew. 

■ 

The  disease  known  under  this  name  occurs  abundantly  thrmighout 
all  the  re.t^ion  east  of  the  Mississippi  Riv(^r,  and  while' we  liavr'  rft- 
(•■('ived  but  few  complaintsof  its  ravages  elsewhere  it  is  veiyprokble 
'.  Iiat  it  woidd  make  its  pi'csence  kncnvn  if  there  were  plants  for  it  to 
.•ittack.  On  the  aople  it  is  confined  almost  entirely  to  young  trees  in 
ijio  nursery,  seedlings  being  especially  subject  to  its  ravages.  It 
shows  itself  on  these  plants  just  as  soon  as  the  leaves  begin  to  unfold 
and  seldom  disappears  until  frost.  The  aflfected  plants  at  first  tiim 
grayish  white,  and  close  examinat4(.ui  will  show  that  they  apprurt»^ 
')i' dusted  wit)  1  a  meal-like  powder.  As  the  disease  progros.'ftvMk 
all'tM-led  j)arts,  especially  the  leaves,  become  dry  and  orittlo  and  in 
«^r)p.<.'(|ueiice  are  of  vory  little  use  to  tlie  plant.  As  a  result  of  all 
'liiy  tJK'  tree  becomes  utttM'lv  vrorthless  for  nudding,  and  when'  this 
■  iv^tli<Hl  of  ]>ropagatiou  is  juvicticed  there  is  nothing  to  do  buttopiii. 
lie  [»laiits  out  or  let  them  go  until  the  next  year.  The  lattn*  alter- 
r-itivr  is  nr>t  always  a  desirable  one,  for  the  reason  that  the  tme^ 
':■»  vc  to  b<'  budded  liigli  on  account  of  an  extra  year's  growth.  Fre- 
•nicntlv,  too,  the  disease  is  as  bad  the  second  year  as  the  fir.st.  so  iliat 
L^^■l!ly  there  IS  nothing  gained  and  a  great  deal  lost  by  the  priX''?j'. 

Tlie  fungus  causing  this  malady  is  known  to  mycologists  as  i';)'/'^ 
spltani  oj-yacanfJicpTyBy.*  On  the  aj)ple  its  growth  isquito  simple. 
:-oTisistingof  a  mycelium  or  vegetative  system,  which  is  for  the  r.io>t 
part  externab  ancl  minute  spores  borne  on  branches  sent  up  u.^ually 
at  i-ight  angles  to  the  leaf  or  other  atfected  part. 

AVJhu  dry  the  spores  are  readily  blown  about  by  the  wind,  and  in 
this  way,  aided  no  doubt  by  ins(^cts,  rain,  or  other  agents,  n-aoh 
lii'a-vhy  ])lants,  where  uiuler  the  proper  conditions  of  moisturoniid 
'•at  they  germinate  and  ultimattdy  give  rise  to  the  same  kind  of 
iinigus  from  wliicii  they  originated.*^    It  in  all  probability  passes  tlu' 
'.vinti-r  in  the  form  we  have  described,  its  spores  and  niycelium  ]i«iv- 
iig  been  often  observed  on  the  tips  of  apple  seedlings  in  sjn'inc:  1)^-" 
lorc  tlif  ]<'avrs  apj^eared.     Occasicmally  the  true  winter  stage  is  ni''^- 
A  ith  on  th(>  apj)l(\,  but  as  this  has  little  practical  impoii:aiice  ade — 
■'■ri|)ti<Mi  <»r  it  IS  not  nec(\ssary  lua'e. 

'ills  yrar  v.'e  made  a  series  of  exi)iTiments  in  the  treatment  of  tin  ^ 
at  vli«^  nurseries  of  Franklin  Davis  &  Co.,  twenty  miles nortb' 


■.•l.M 


"'<•  li;ive  roccntly  roc<»ive(l  from  Mr.  Swingle,  of  Kansas,  onEryaiphcoiudi'^'^^'t 
Hini.rw.   -'lir-v    irvoq  1^^*^  app'^'ir  t.o  bo  tliis  spccies. 


puingtos-the  results  ht  which  have  already  niipeared  in  Ciron- 

%  8,  issued  by  the  Seotion  in  September  last.     The,  experiments 

plniiiioil  with  thti  view  ui'  discovering  if  possible  (1)  a  clic-aj), 

sal,  and  efficient  remedy  for  the  disease;  (3)  t!ie  proper  time  for 

ng  the  same;  and  (3)  the  best  means  of  application. 

rly  400,000  seed hng  trees  and  budded  stocKswere  experimented 

the  results  of  which  may  be  briefly  summed  up  as  follows: 

The  disease  can  be  effectually  prevented  by  the  application  of 

imoniacal  solution  of  carbonate  of  copper.* 

In  the  nursery  tlie  total  cost  of  the  treatment  need  not  exceed 

tg  per  1,000  trees. 

The  first  application  should  be  made  when  the  loaves  are  about 

ird  grown,  and  should  he  followed  by  at  least  five  others  at  in- 

so£  ten  or  twelve  days. 

The  remedy  is  cheaply  and  effectually  applied  by  means  of 

'the  knapsack  sprayers  provided  with  the  Eddy  Chamber  noz- 

d  Vermorel  lance. 

5.  Pear  Leaf-bliqht. 

9  the  apple  powdery  mildew,  this  disease  is  most  destructive  in 
irsery.  It,  however,  attacks  the  leaves  and  fruit  on  large  trees, 
seriously  injuring  both.  The  fungus  causing  it  is  known  as 
iosporium  macu^atum  L(5v.,  and  for  a  full  account  of  its  life 
f  the  Annual  Report  of  the  Department  for  1888  shoold  bo  con- 
.  Experiments  in  the  treatment  of  the  disease  were  made  in 
irseriesof  Franklin  Davis  &  Co.,  near  Baltimore,  and  at  Vine- 
Ef.  J.  The  same  remedy,  i.  c,  the  Bordeaux  mixture  contain- 
jounds  of  copper  and  4  pounds  of  lime  to  83  gallons  of  water, 
led  at  both  places,  but  in  the  former  case  seedlings  were  treated, 
in  the  latter  bearing  trees  were  experimented  upon.  In  the 
7  the  disease  usually  appears  about  the  time  the  leaves  are  full 
,  causing  the  latter  to  become  spotted,  turn  brown,  and  then 
It  is  not  an  uncommon  thing  to  see  entire  blocks  of  seedlings 
etely  defoliated  by  this  disease  as  early  as  the  1st  of  July. 
ii  is  of  course  stopped,  and  consequently  the  trees  can  not  be 
d.  By  tlio  application  of  Bordeaux  mixture  it  was  hoped  that 
iage  might  he  protected  from  the  fungus,  and  enabled  to  con- 
its  growth  throughout  the  summer,  thereby  making  it  possi- 
bud  successfully. 

first  application  of  the  mixture  was  made  on  June  fi,  the  sec- 
1  June  15,  followed  by  three  others  at  intervals  of  ten  days, 
seedlings,  averaging  a  foot  to  a  foot  and  a  half  in  height,  re- 
%  the  treatment.  The  mixture  was  applied  with  the  Japy 
and  the  Vermorel  nozzle,  each  application  requiring  the  labor 
I  man  a  day  and  a  half.  The  total  cost  of  the  five  applications 
wnt  50  cents  per  1,000  trees. 

treated  trees  held  their  foliage  throughout  the  summer,  and 
a  strong,  vigorous  growth.  They  were  budded  the  last  of 
(uUy  95  per  cent,  of  the  buds  taking  without  difficulty.  In 
ne  block  a  few  rows  of  untreated  trees  lost  all  their  foliage 
the  let  of  July,  and  were  not  budded  in  consequence, 
resnlteof  the  experiment  atVinelandwere  even  more  striking 
ihose  above  noted,  Here  two  large  Beurre  Clarigeau  trees, 
for  a  number  of  years  had  been  badly  affected  with  the  leaf- 


•Formula  on  page  408. 
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bli^^ht  fune^TiR,  were  s])rayed  five  times  with  Bordeaux  mixture, 
vrJiilo  a  tliir«l  tno  of  Ww  same  vaiicty  growing  twenty  feet  distant 
was  If'ft  iiiisprayiMl.  The  first  ap])lication  of  the  remedy  was  made 
ill  ]\rnn'li  !jiTV)ro  tlif^  Iravos  started,  and  was  followed  hy  the  others 
al  iiUv^rvals  (.)f  tlime  weeks  lliroiighoiit  the  summer.  The  figiires 
ill  Plate  II  ar(<  from  pliotograplismade  the  last  of  August,  and  show 
more  clearly  tliau  a  description  the  results  of  the  treatment. 

Where  there  are  a  number  of  trees  to  be  treated,  the  large  force- 
pum])s  iisc'<l  in  sjn'ayiuc^  for  the  Codling  moth  and  other  insects  will 
doubtless  be  found  the  most  economical.  Mcachines  of  this  kind  are 
manufacture'!  a]id  sokl  by  the  Nixon  Xozzle  and  Macliine Compauy, 
of  Dayton,  Ohio;  the  Field  Forqe-Pump  Comimny,  of  Lockport,  N. 
Y.,  and  others. 

0.  QriNcE  Diseases. 

The  quiiic(?  trees  at  Yinc^land,  N".  J.,  are  annually  affected  witha 
number  of  dis(»ases,  chief  among  which  are  twig  blight  (Mirrocoi-cus), 
orange  rust  (Ba^i^frlia  av  rani  idea,  Pk.)?  '^^^d  leaf  blight  (U«/omasi/'- 
rium  vKuudfffirni,  hrw).  Sixty  trees  were  treated  this  year  with  a 
view  of  preventing  tln'se  maladies. 

Six  trees  were  spray^nl  in  Ai)ril  with  a  solution  of  iron  sulphate 
(copperas),  and  the  oj)eiiing  Inids  were  considerably  injured  thereby. 
These  tre(\s,  however,  came  into  full  leaf  and  bloom  and  did  not.sliov 
any  of  the  peculiar  fungi  until  about  the  middle  of  July.  The  foli- 
age then  ])egan  to  show  signs  of  leaf-Id iglit,  but  applications  of  the 
Bordeaux  mixturt?  every  threes  weeks  appeared  to  check  this.  The 
rest  of  tlu^  ti'u(\s  (lifty  in  number)  were  treated  with  Bordeaux 
mixture,  the  first  ;i[)]di(:ation  l)eing  nuvle  M;iy  13,  und  the  others  at 
intervals  of  lit'teou  (hiys  until  July  2'i.  Tliere  was  much  les8  leaf- 
blight  on  these  iriM-s  llian  on  sf'veral  in  the  same  orchard  loft  for 
(»ontrol,  but  as  regcirds  the  other  diseas<.>s  the  results  were  negativi-, 
for  the  reason  that  neither  the  treated  or  untreated  trees  were  ait'ecioi 
to  any  appivciabh?  degree. 

C. — TRE.VnitlNT  (JF  BLACKBEIinY   IlUST*  AND   OTHER  DISEASES  AT 

Ocean  SraiNCis,  Miss. 

ExperiuHMits  were  made  by  Mr.  F.  S.  Earle,  our  agent  located  at 
the  above  ])lace,  in  the  ti'eatment  of  bhickberry  rust.  The  plants 
trt^ated  wei'e  of  tlie  Karlv  itarvest  vjirietv  and  the  remedy  used  was 
the  lv)r(l(»aux  mixture  containing  0  jiounds  of  cop])er  and  4  ponmls 


[H(i'iir)  «iL    tjii.-^  iiiiM     .^innTivvL    111. 1.1'    «'    i"  '■     V'^m.    >Tt.'ic?    cuiiri.  IL  il   vv  iiii  i  •.ii:^"-« 

ind  in  the  untrr;ii;d  rows  I)  ])er  cent,  were  diseased.  On  Jiinets 
>nlv  out-  rlise:ised  phint  was  found  in  the  treated  rows,  while  theun- 
reated  sliowed  el«'ven.  ,]uue  11),  two  rusted  plants  were  found  in 
hi' s[)i';iyiMi  rows,  wliih^  the  checks  showed  seven.  Soon  after  this 
he  disi'jis*'  (li>'ai>])!'ared.  Mr.  Karle  savs  that  the  result  is  certainly 
"•■ry  ])roniisinL;'.  I)ut  it  will  require  another  season's  work  to  fuily 
»'^nionsti';ite  ijn*  vahie  of  the  treatment.  He  also  remarks  that  ther*^ 
>  no  (h)ubt  as  to  the  vahi(»  of  the  treatment  for  tlio  leaf-spot  disease 
S( pforin  ruhi,  B.  <Sc  (J.).  1'his  malady  appeared  abundlantly  dur 
lig  the  vv'av]n  weath(>r  of  early  summer,  but  the  treated  ih)ws  wei> 

"'Ofvmno  nitcns,  Sc'liw, 


U  times  remar&amy  frae  from  it.     EsperimentB  TPere  also  c 

_4r.  Eftrlo  in  tho  treatment  of  plum  and  peach  leaf-nist  {Pvccinia 
_ini-9piiiosfc,  Pers. } ;  powdpry  miUiew of  tlie grape  ( Uncui via  a mpe- 
Dsidis,  Pk.).  aud  the  afrawbei'ry  leaf-bliglit  (SphareUa  fragaricE., 
iL),  a,  full  account  of  which  ■will  appear  in  a  special  bulletin. 

.— TRBATMEaJT  OP  THE  PoTATO,  ToMATO,  AND  MELON  FOR  BLIGHT 

AND  Rot. 

1.  Potato  Rot. 

It  is  not  necessary  to  say  anything  here  in  regard  to  the  immense 
8ses  resulting  every  year  from  the  ravages  of  potato  rot.  Every 
le  will  (wlmit  that  the  disease  is  beyond  question  the  most  serious 
lemy  of  tliis  valuable  crop.  For  fifty  years  or  more  it  has  been 
Iked  of  and  written  about  and  the  number  of  suggestions  made  and 
ans  set  forth  for  combating  it  have  been  almost  endless.  Of  course 
undertaking  to  combat  a  disease  of  such  a  nature  numerous  pro- 
ations  must  necessarily  be  taken.  The  experiments  made,  liow- 
er,  were  designed  merely  to  test  the  value  of  fungicides  applied 
ring  the  growing  season,  as  it  is  well  known  that  this  is  the  period 
len  the  disease  is  most  active  and  destructive.  The  rationale  of 
;h  treatment  will  be  more  clearly  understood  when  something  of 
3  life  history  of  the  fuugus  causing  the  disease  is  known. 
Briefly  stated,  the  body  of  the  fungus  in  the  majority  of  cases  lives 
«n  year  to  year  in  the  tubers,  and  these  diseased  tubers  are  often 
3d  for  seed  and  the  plants  from  them  are  very  likely  to  be  affected, 
i  fungus  passing  out  of  the  tuber  into  the  young  stalks  and  finally 
pearing  on  the  under  surface  of  the  leaves  in  the  form  of  the 
titish,  downy  mildew  familiar  to  all.  This  whitish  mildew  is  made 
of  innumerable  spores  and  their  supporting  stalks,  each  of  the 
■mer  being  capable  of  infecting  a  healthy  plant.  The  spores  being 
leedingly  small  and  light  are  easily  wafted  from  plant  to  plant  by 
rrents  of  air,  and  iirthis  way  an  entire  field  will  soon  become  in- 
■.ted,  the  disease  starting  from  a  few  perhaps  widely  separated 
ints. 

[t  is  known  that  a  very  small  quantity  of  sulphate  of  copper  will 
arent  the  spores  from  germinating  and  consequently  froin  infeet- 
5  healthy  plants;  and  the  treatment  was  made  with  this  fact  in 
nd,  Boraeaux  mixture  containing  6  pounds  of  copper  sulphate  and 
loands  of  lime  to  22  gallons  of  water  being  useu  for  theexperi' 
mt.  The  first  application  was  made  when  the  plants  were  a  foot 
fh,  there  being  no  sign  of  blight  at  the  time;  and  the  sprayings 
re  repeated  every  two  weeks  until  the  10th  of  SeptembtT.  The 
piety  treated  was  the  Peach-blow,  and  for  convenience  the  field  was 
dded  into  three  plats  of  seventy-five  hills  each.  On  November  6, 
)  potatoes  were  dug,  the  yield  of  each  plat  being  as  follows: 


PU,., 

Bemedy. 

Yield. 

I 

1 

3fB 

Matneter  of  largest  tuber  on  treated  plats  5  inches.     Diameter  of 
gert  tuber  from  untreated  plat  3  inches.     The  treated  vines  kept 
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groon  until  killncl  by  frost  [N'dvembor  5,  while  the  untreated  were 
Ivilli.'d  1)y  tlio  hliirlit  a  iJKjiith  previously.  Plat  3  i^vavr  alongside  of 
a  r«)\v  of  trees,  which  jirohahly  accounts  for  the  ffilling"  oil'  in  its  yield. 

The  results  oljtained  in  tliis  case  are  certainly  very  promisingand 
it  is  ho^'ed  l/iat  another  year  more  extended  exiDorimenfi?  can  be  un- 
dertaken, from  w  hie  li  further  ancl  moreini])ortaut  deductions  can  be 
made.  To  thost^  wishing*  to  test  the  remedy  we  will  sav  that  it  i?of 
the  utmost  irjiportance  rliat  the  mixture  ]}c  ax)p]ie<t  early.  Tliu  fact 
that  the  treainieut  is  entirely  preventive  must  comitanliy  be  kept  ia 
mind  as  on  this  hini^<-s  the  whoh*  secret  of  success. 

AVe  have  f<.»aiid  the  knapsack  form  of  pump  the  most  satisfactory 
for  this  work,  as  with  it  a  man  can  easily  and  quicklv  reach  all  the 
green  parts  of  the  plant,  covering  them  with  a  thin  film  of  copiur, 
tlnfieby  practically  rendering  infection  from  outside  sources  impos- 
sible. 

3.  Tomato  Rot. 

Experiments  in  the  treatment  of  tomato-rot  were  made  bvMr. 
I-Ii»well.  of  Crreenville,  S.  C,  three  rows  of  thirty  plants  oaclibeiug 
under  treatment.  The  x>hints  under  treatment  were  divided  into 
thrc^'  se(?tions  running  crosswise  of  the  rows.  Section  1  was  treated 
with  Bordeaux  mixture  on  June  15,  and  July  2,  and  15,  respect- 
ively. Section  2  was  left  untreated.  Section  3  was  treated  on  the 
samli  dates  as  Section  1  with  the  ammoniacal  solution  of  carbonate  of 
coi)per.  At  the  time  of  the  first  spraying  the  tomatoes  were  about 
three-fourths  of  an  inch  in  diameter  and  already  some  of  them  had 
be^un  to  rot. 

The  final  results  of  the  treatment  arc  given  below: 


Sec- 
tiun. 

Treated  with. 

Logs 
from  rot. 

1 
•> 

Borileaiix  tnixture 

Per  cent. 
4 

GO 
20 

No  trt'iitment 

Ariiiiioiiiacul  solution 

Mr.  Howell  says  that  lat(^  in  the  season  it  became  very  api>art'ut 
that  the  fungus  was  greatly  injuring  the  foliage.  During  September, 
fully  a  month  before  frost,  the  plants  of  the  untreated  section  assunuJ 
a  s})ent  and  dying  a])i)ear<ance  and  very  few  ripe  tomatoes  wore  ou 
them.  The  section  treated  with  Bordejiux  mixture  remained  bright 
and  green  until  frost  and  ripened  fine,  largo  fruit. 

o.  Meu)X  Diseases. 

Melons  of  all  kinds  in  certain  parts  of  New  Jersey,  Virginia,  anJ 
^  wth  (.'arulina  aiv  subject  to  a  disease  which  has  come  to  be  genej'- 
»i!y  known  as  'Mdight."  r^reciuently  this  malady  manifests  it^iri*' 
)}'  a  sudili-n  v/iltin.i,^  of  the  vines,  followed  by  a  dark  discoloration '-i 
he  stvMus  and  iiiially  death.     At.  other  times  the  edges  of  the  k'avi."> 


"itii  .i.a'<'yisli   white,  and  later  ];rownish    discolorations,  causini;  a 
-uii'K-te'  ♦Villiiio-  liv '1    lu.  rjiT(^2*  o^  the  vine.    The  cause  of  the  tirs^ 
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s  Ig  not  known;  tho  iwcond  la  due  to  CoU^tofvichium.  iJinrfemw- 

b«um  (Saco.  &Mftg,).  Br.  Cav.,  the  snniG  fungus  which  attacks  th'i 

mi.  nri'itiiiiri!;tliij  [iiiiliidy  kiiowuas  aiithracnosti;  tlie  thiiil  pi-oljiioly 

n  -  :'-    ■.  1/ -I  ^- jt  tiiimliur  of  Uiiiiysworking  together,  chief  aiuuiiK 

hich  is  a  fungus  Icnown  as  Septorta. 

Attempts  wore  macie  this  year  to  combat  these  maladies  by  thy  use 
Bordeaux  mixture,  l)ut  the  applications,  although  applied  every 

Q  days  througKout  the  crowing  season,  did  not  materially  lesseii 

e  number  of  aiaeascd  plants.  We  do  not  accept  this  experiment 
conclusiye,  since  before  any  decided  results  can  be  expected  it  will 

I  necessary  to  know  more  of  the  diseases  themselves. 

E,— Strawberry  Leaf-blight.* 

It  is  known  that  this  disease  usually  causes  the  greatest  injury  by 
tacking  the  new  growth  which  appears  directly  after  the  fruit  is 
irvested.  At  this  period  the  old  leaves  contain  innumerable  spores, 
id  it  is  these  tliat  infect  the  young  leaves.  To  prevent  this  the 
»ctice  of  burni  lift  over  the  plants  just  after  the  fruit  is  gathered 
IS  been  followed  with  success,  the  young  plants  usually  stiirting 
p  and  grojving  thriftily  after  the  treatment.  The  complete  destruc- 
on  of  the  old  leaves  is  usually  effected  by  first  mowing  the  plants, 
lowing  the  foliage  to  dry  iov  a  day  or  two  and  then  burning.  This 
aar  an  experiment  was  made  by  Colonel  Pearson,  with  a  view  to 
etermine  tlif  effect  of  spraying  the  foliage  with  a  strong  solution 
f  Hulpliuric  acid.  Several  rows  of  strawberry  plants,  badly  infested 
ith  leaf-blight,  were  sprayed  with  a  solution  made  by  mixing  one 
int  of  sulphuric  acid  with  six  gallons  of  water,  the  application  being 
lOde  soon  aft«r  the  fi'uit  was  harvested.  As  a  result  of  this  spray- 
ig  the  old  leaves  were  as  effectually  destroyed  as  if  they  liad  bet'ii 
ornt  with  fire,  and  two  weeks  later  the  plants  had  started  up  fresh 
ad  green. 

On  the  10th  of  September  we  visited  Colonel  Pearson's  place,  and 
le  difference  between  the  treated  and  untreated  point-s  was.  at  that, 
me,  quite  striking.  The  sprayed  rows  were  fresh  and  green,  while 
iioining  unsprayed  plants  left  for  control  were  badly  blighted. 
Where  one  has  a  suitable  spraying  pump  it  would  doubtless  b(' 
(Onomy  to  adopt  tliis  iiiethod  of  destroying  the  old  plants  ratiier 
lan  the  plan  of  mowing  and  burning  with  fire. 


From  what  has  been  said  it  will  bo  seen  that  the  results  of  t!ui 
opk  of  this  Section  are,  in  the  main,  highly  encouraging.  It  is  of 
mrse  too  early  to  form  any  definite  opinion  as  regards  the  value 
!  Bome  of  the  work,  but  we  believe  enough  is  known  to  warrant  a 
oreextended  series  of  expei'imonts  along  the  same  line.  It  iiiubt 
I  remembered  that  the  work  we  are  engaged  in  is  entirely  now; 
■ere  is  no  beaten  path  of  precedent  to  follow,  consequently  it  is  to 
lezpected  tliat  failure  will  sometimes  follow  our  efforts.  Hercto- 
I©  tne  work  of  this  nature  has  been  coufined  almost  entirely  to 
mpe  diseases,  since  this  year  we  have  broadened  our  field,  increasing 
tareby^  as  we  have  good  grounds  for  believing,  the  usefulness  of 
•  Spharella  fragarioe,  TuL 
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our  labors.  It  has  been  our  constant  endeavor  to  make  the  T^orkas 
thoroiiglily  practical  as  jjossible,  for  we  fully  api»reciate  the  ffu^t  that 
practical  results  are  what  the  farmer,  gardener,  and  fruit-grower  are 
after. 

In  some  respects  tlu»  plan  of  conducting  the  experiments  Las  not 
been  entirely  satisfactory,  for  the  reason  tliat  we  liave  hvon  forcelto 
rely  too  much  on  agents  remote  from  the  De])artmcnt.  Thi>  »)f 
course  is  unavoidable  with  a  part  of  the  work,  but  whein.'ver  prac- 
ticable the  more  impc^rtant  experiments  should  be  under  the  direct 
supervision  of  those  in  charge  of  the  laboratory.  This  can  only  In? 
made  ^)0ssi])le  bv  jiroviding  tlie  Section  with  a  few  acres  of  ground  in 
the  vicmity  of  Washington,  wlu'rein  tlu*  various  crops  under  treatmo:it 
can  be  grown  and  ex])erimcnted  on  at  pleasure.  AV  e  have  keenly  tVlt 
the  need  of  such  a  stai  ion  and  ai>preciate  the  efforts  being  ina<le  to 
secure  suitable  ground  for  the  purpose. 

Plans  have  been  made  for  an  extended  series  of  experiments  noxt 
season  in  the  treatment  of  ])each-rot  and  blight,  a  disease  which  ranks 
next  to  yellows  in  its  destructivcness  to  the  peach  crop.  Wo  al>o 
propose  to  attempt  something  in  the  way  of  combating  pear  blight, 
a  disease  which  has  yi^t  })ani(Hl  every  elfort  at  control.  The  work  on 
apple-scab  and  other  apple  and  pc^ar  diseases  will  ])e  extotuleih  anil  a 
special  endeavor  will  be  mad<*  to  discover  a  cheaper  and  more  practi- 
cal means  of  a])i)lying  the  remedies. 

The  results  of  the  potato  and  tomato-rot  experiments  have  encour- 
aged us  to  give  the  (.'oppi»r  remedies  a  thorough  trial  for  these  dis- 
eases, and  special  attention  will  be  given  to  the  comjmrative  cost  of 
the  different  preparations,  tin*  best  lime  toapply  them,  and  the  num- 
ber of  applications  necessary.  The  gra])e  work  will  be  continued, 
as  there  are  yet  many  points  in  ilip  tr^-atment  of  black-rot  and  an- 
thracnose  which  need  furtlier  elucidation. 

We  have  now  underway  some  experiments  in  the  treatment  nf  tlio 
disease's  of  cereals,  this  woi-k  being  chielly  confined  to  the  smuts. 

Thesii  subjects  will  constitute  the  main  ])art  of  this  branch  of  ili*? 
Section's  work  for  llin  coming  year,  but  it  is  very  likely  that  now  dis- 
eases will  ]^)resent  themselves,  thereby  necessitating  additional  labora- 
tory and  tield  labor. 

IV.-LABORATORY    INVESTIGATIONS. 

During  the  year  the  s}><*cial  subji'cts  under  inves  igation  in  ti;0 
laboratory  have  been  the  diseases  of  the  grape  vine,  bitter-n»t  nf  the 
ai)ple,  sweet-potatcj  rol,  jx-.-ir  hlight,  peach  yellows,  and  the  disoasos 
caused  by  the  powdery  mildews  (i'Jrf/si])lic(i),  Some  impod ant  dis- 
coveries in  connection  with  these  maladies  have?  ])een  made,  the  <le- 
!ails  of  which  will  he  i)ul.dished  in  the  si)ecial  bulletins  to  which  we 
lavo  alreadv  referred. 

Within  the  last  eight  months  oui*  facilities  for  work  have  heen 
greatly  incr<.'ase(l  by  tlie  aildition  of  moi'e  room  and  improved  apj^i- 
.alas.  Abaetericdogical  lahoratory  with  all  the  modern  imi)roveino:iti> 
las  been  fitted  up,  thus  enahlingus  to  greatly  extend  our  field  of  re- 
^c'u'ch.  A  small  gret'n-h<.)use  has  also  been  purchased  and  has  proved 
cry  useful. 

For  the  work  wo  are  (Migage<l  in  a  collection  of  fungi  is  absolutely 
iocessary:  realizing  this.  w(»  have  spared  no  effort  to  make  tht 
u-l»:nf'iiii  what  it  ^Iw^uld  \,o.    Three  years  ago  the  number  of  si^eci- 
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}B  in  the  collBctiuu  did  not  exceed  three  thousand;  now  there  are 
iOthinji  oviir  fourteen  thousand  named,  labeled,  and  mounted  on 
>n  thdUMiiiid  hiTli;iriiim  .shpft;J. 

'uring  the  year  a  large  number  of  economic  fungi  have  been  col- 
ed,  one  assistant  spending  a  month  in  the  field  engaged  in  this 
•k.  Aa  soon  as  we  liave  the  illustrations  ready,  it  is  our  plan  to 
ribute  these  among  the  agricultural  colleges  and  experiment  sta- 
fl.  Each  specimen  will  be  accompanied  by  drawings,  notes  on 
.tmeot,  etc. 

Tith  the  exception  of  one  new  assistant,  Mr,  D.  G.  Fairchild,  the 
n*atory  force  practically  remains  the  same,  those  now  actively 
aged  in  this  work  being  Dr.  E.  F.  Smith,  Miss  E.  A.  Southworth, 
M.  B.  Waite,  and  Mr.  D.  G.  Fairchild. 


v.— INTZiSTiaATION  OF  PEACH  TBLLO'WS. 

aring  the  year  the  work  on  this  disease  has  been  proseciitod  with 
ar.  Dr.  Erwin  F.  Smith  having  devoted  his  entire  time  to  the  sub- 
In  addition  to  Dr.  Smith's  work.  Prof.  T.  J.  Burriil,  of  Cham- 
pi,  III.,  has  devoted  considerable  attention  to  the  disease,  his 
sstigations  being  chiefly  of  a  bacteriological  nature, 
y'hen  Dr.  Smith  entered  the  field  as  special  agent  he  was  con- 
ited  by  a  dozen  theories  of  causation,  many  of  them  extremely 
icult  either  to  establish  or  disprove,  and  was  even  met  by  state- 
its  that  there  was  really  no  such  thing  as  yellows.  From  tlie 
flicting  statements  of  Michigan  and  Eastern  growers  it  seemed 
bable  that  several  diseases  wore  confounded  under  one  name,  a 
t  subsequently  established. 

irst  of  all  it  was  necessary  to  determine  the  symptoms  of  the 
jase,  to  find  whether  any  set  of  symptoms  recurred  constantly 
ngh  to  warrant  a  belief  m  the  specific  nature  of  the  malady,  and 
aio  test  the  validity  of  each  theory  by  direct  observation.  There 
.o  longer  any  reasonable  doubt  as  to  the  specific  nature  of  the 
3ase. 

"he  work  already  done  has  settled  this  and  has  laid  a  sound  basis 
the  further  prosecution  of  the  investigation.  This  work  has  con- 
ed in  large  part  of  very  laborious  field  examinations  in  Michigan, 
ryland,  and  Delaware,  Over  two  hundred  and  fifty  orchards, 
bracing  many  thousand  trees,  have  been  critically  inspected  during 
ee  growing  seasons,  to  learn  as  much  as  possible  of  the  nature. 
optoms,  progress,  and  severity  of  the  disease.  A  synopsis  of  the 
rk  of  1887  and  1888,  together  with  an  outline  of  the  history  of  the 
sase  and  of  its  present  distribution,  is  embodied  in  Bulletin  No,  Jf, 
?he  field  work  has  enabledus  to  discard  many  theories  and  to  point 
-  the  lines  along  which  further  inquiry  is  now  likely  to  be  fruitful. 
t  some  adflitional  field  studies  are  necessary,  especially  on  the 
laware  peninsula,  in  northern  Georgia,  in  southwestern  Michi- 
I,  and  i)erhaps  in  other  peach-growing  regions. 
^lroInain  lines  of  inquiry  are  now  under  way:  (1)  The  theory 
t  die  disease  is  due  to  some  parasite ;  (2)  the  theory  that  it  is  a 
MM  of  imperfect  nutrition  resulting  from  soil  exhaustion.  Each 
» of  inquiry  will  require  at  least  two  years  of  labor  and  perhaps 
Se  before  anything  like  full,  final,  and  conclusive  results  can  be 

li0  first  line  of  inquiry  includes  both  laboratory  and  field  work 
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and  contt^mplatos  a  minute  and  oxlianstivo  mici'oscojric  audbacteri- 

olo:;iv.'il  <.t>:;uni nation  of  nil  parts  of  the  pcaoli  trf*o  :  it  also  includes 
i]io<"ulati(.)ns.  c^xrisioiis,  i^xpi'i-inicntal  cultures^ and  various  <.)thor  ex- 
uminatin:is  and  experiments.  This  work  is  begun,  and  the  ntsiilts 
already  obtained  show  eonelusively  that  the  disease  can  be  ccnivoyed 
from  tVt"j  to  tro(^  by  budding.  Some  of  these  budded  tree's  arn  still 
living  and  will  be  carefully  examined  bacterioh:)gically  aud  utber- 
wi.s(?.  The  results  of  two  sets  of  exeision  oxporinionts  are  compiete. 
One  series  of  exp(*rirnents  with  diseased  pits  lias  also  been  ternaimted 
and  anot  her  is  eontemphited.  About  five  hundred  peacli  trees  Lud«l*."l 
on  jdum  stocks  have  been  sot  in  three  diseased  orchards  to  detenuiuo 
whether  this  practice  offers  any  hope  of  immunity.  Extensive 
underground  examinations  are  also  contemplated  next  siunmer  lo 
settle,  if  possible,  the  root-fungns  and  the  root-aphis  theories 
although  as  a  result  of  the  inoculations  botli  these  thcHjries  now 
apxjear  to  bo  ruled  out.  Copious  notes  have  been  taken  of  all  fads 
seeming  to  have  any  relation  to  the  disease,  c'lnd  a  hirge  amount  of 
material  is  on  hand  or  within  easy  reach  for  laboratory  use. 

The  second  theory,  /.  r..  that  the  disea.^e  is  due  to  soil  exhtuistion, 
we  are  inclined  to  <liscr(*dit.  as  a  result  of  extended  observations,  and 
especially  in  vi(nv  of  the  results  obtained  by  inoculation.  Neverthe- 
less a  very  painstaking  and  complete  series  of  experiments  with  fer- 
tilize]'s  wliich  contain  s(mie  or  all  of  the  a.sh  constituents  of  the  peach 
tree  has  been  planned  and  is  now  under  way  on  a  large  scale  iu 
Maryland  and  JJelawaro  orchards.  Xinety-seven  experiments  (in 
two  series,  curative  and  ])reventive)  with  guano,  wood  ashes,  lime, 
bone  i)hos|)hates.  t>oda,  an<l  iM)tash  salts,  etc.,  will  go  far  toward  set- 
tling the  vexed  (juestion  jjro  iH' con,  especially  as  these  experinienis 
are  with  varying  amounts  of  the  fertilizers,  separate  and  mixed.  <^u 
tre^s  of  vai'ious  ages  in  different  locations  and  on  different  suik 
About  40  acres,  all  told,  ai'e  now  under  treatment,  and  an  equal  Jirea 
is  being  held  for  com])arison.  These  arofis  are  in  twelve  orcliardsin 
badly  aifected  districts,  on  soil  varying  from  light  sand  to  he«ivy 
clay.  Tliese  experiments  were  planned  by  Doctor  Smith  and  are  rai- 
der his  iicrsonal  care.  Their  successful  prosecution  has  already  in- 
vob/e(  I  a.  great  amount  ol  time  and  ]>ainsta]ving  labor.  The  fii*st  treat- 
niejits  wei'e  given  in  th(^  si)ring  of  1  sso.  Some  interesting  conclusien? 
might  hi*  drawn  even  from  the  iirst  S(»ason*s  work,  but  it  is  believed 
to  V.>  wiser  to  wait  for  further  developments.  Another  treatment  is 
conl«.'mi>hded  for  the  spring  of  ISHO  and  the  final  results  will  not  I".' 
accessible  befoiu;  the  following  autumn  or  the  growing  season  of  l^I'l. 
Along  with  tliese  we  have  begun  a  thinl  series  of  experiments  de- 
sit^n:i'd  to  ascei'taiu  whethei*  v(dlows  can  be  induced  in  orcliards  ly 
"onstant  cro]»[)ing  v;itli  potato(.'S  and  similar  strong-feeding  idanti. 
Our  phtn  is  to  grow  two  croj^s  a  year  for  the  next  three  years  betw«vii 
he  ])«'ach-iree  I'ows.  treating  comi)arison  strips  meanwhile  to  stn'iii:' 
loscs  of  Tinh.'ache*!  har^lwood  ashes.  Untreati^d  strii)S  and  block.^  'i 
ike  ehara.-U]'  arr  rcs(^rved  in  all  cases  for  comparison,  and  every  j'lv- 
■au;i«)n  will  be  taken  to  a\oid  sources  of  error  and  to  bring  the  ex- 
>eriinrii(.s  to  a  ha})])y  t'(.Miclusioii. 

Prob-ssor  Ibirrill  began  iiis  invt.stigations  in  the  autumn  of  l-"^'^-*^- 
md  ()]!  ihe  1st  of  July.  1SS!»,  made  the  following  statement  regard- 
■ng  the  j)rogre.ss  of  the  w<.)i'k  : 

liavc  canieslly  t'ii(l«"«avoro(l  tn  fiud  n  oau'^o  for  the  yellows  of  the  \\esic\\  trti" 
.vini;;c  llir  ^''n<^  sine*.'  Ins;  Si'i'lt'inbor,  wluii  eomiiiisskmed  by  your  D(»partnu»nt f'^ 
h(.  ].nr|...^..        )iivitii.-  *^hn  uMM^t\^<  of  May  uiul  Junc  esi>eciallyi  have  left  no  cliana 


ere.  Thia  orgajiism  has  been  ftequentJT  obtained  by  niotliod  of  cultures 
cdrauDstADceB  whicli  preclude  tiie  poeaibility  of  its  coming  from  Knjtliing 
tike  inner  cells  of  the  tree.  I  now  uavo  it  growing  in  artificial  media  and  it 
a  all  the  peculiarities  of  a  pathogenic  rather  than  a  saprophytic  microbe.  It 
miliaritles  trblch  eerro  to  distineniBh  it  from  all  others  of  its  kind,  aod  I 
ivlnced  it  has  never  before  been  deecribcd  bv  an^  one,  I  found  it  in  evary 
■pecimens  examined  known  to  be  affected  with  this  diseaM,  and  bavo 
gbij  tried  in  the  same  manner  to  find  it  in  healthy  stock  and  failed. 
.  I  can  by  no  means  assert  that  this  organism  has  anything  to  do  with  the 
1  in  questloru  My  inocolatlona  in  heaUh^  trees  give  no  observable  rpsulta, 
ntallT  fail  to  find  any  evidenoe  of  parasitic  action  in  the  affected  tre^.  It 
6  pOBitivelv  asserted  that  in  the  considerable  numberm  of  specimens  1  have 
led  there  is  no  fungus  having  a  mycelium  or  usual  organs  of  fructification. 
diaetwe  is  really  dne  to  the  microbe  mentioned  the  malady  diSers  widely 
hat  at  any  heretirfore  described  bacterial  iniury  to  living  vegetation.  The 
«  must  be  sparsely  but  widelv  distributed  tnrough  the  still  living  tissues  of 
e,  in  which  it  must  very  slowly  develop  without  causing  evident  local  dis- 
jce.  Hub  latter  especially  is  entirely  at  variance  witii  known  effects  of 
ia  organisms.  But  we  know  that  the  peach  tree  aSeoted  with  tiiis  diseaoe 
rsdually  succumbs,  lingering  along  several  years  without  local  injury  rf 
meed  type.  It  may  therefore  be  that  Ixith  the  apparent  failure  of  my  inocu- 
.  and  'ute  failure  to  discover  local  effects  of  paraaitlmi  in  diseased  trees  are 


r  in  line  with  the  pr<^reeB  of  the  diaeaee  by  natural  infection.    At  Bay  rata 
i  axDren  myself  as  completely  in  the  dark  in  re^^ard  to  tiie  cause  ot  the 
8  really  duo  to  the  organism  I  have  obtamed.     1  have  repeatedly 


that  after  the  tree  tiasuee  have  otherwise  suffered,  as  l^  partial  drying  after 
U  from  the  tree  some  days,  or  by  death  of  the  tree  l^  bwera,  etc..  the 
1  microbes  referred  to  in  this  communication  can  not  be  found.  I  nave 
ed  it  only  in  living  tissues,  fresh  from  the  growing  trees.  In  occaeional 
see  it  Ima  been  obtamed  in  culture  from  every  bit  of  mner  berk  used  from  a 
Ifanb,  but  commonly  we  have  many  failures  to  one  successful  result. 
igatd  to  my  methods  of  work,  I  am  thoroughly  positive  that  a  thing  which  I 
aacomingfrom  the  inner  cells  of  a  plant  has  been  so  derived.  I  am  not  de- 
by  external  contaminations.  Abundanceoftheae  latter  have  been  met  with, 
aunost  every  case  under  conditions  where  reasonable  explanation  could  be 
tor  them.  Doubtful  exception  is  to  be  made  to  one  organism,  different  from 
ffetofore  spoken  of.  I  have  repeat«dly  founda  second  species  which  seemed 
iB  only  from  the  living  cells.  I  am  well  aware  that  this  weakens  the  proba- 
<theflrst  mentioned  germ  being  the  true  cause  of  the  disease,  but  while  I  have 
ind  the  second  one  elsewhere,  Ism  by  no  meana  certain  It  may  not  be  readily 
lined.  It  is  a  small  Bacillva  which  produces  unusually  large  and  peculiarly 
eiMres.  These  latter  are  not  easilv  killed  by  heating  in  fluids.  Quite  po«d- 
s  is  the  key  to  their  somewhat  frequent  appearance  in  my  cidtures.  The 
unad  microbe  produces  no  spores,  is  easily  desbvyed  by  heat  and  by  disin' 
"x.  1  have  learned  to  recognise  it  almost  positively  in  both  liquid  and  solid 
■  by  the  unaided  eye.  But  in  thousands  of  such  cultures  it  has  never  ap- 
azcept  as  I  have  taken  it  from  the  diseased  peach  trees. 
not  call  this  a  report.  It  is  a  statement  of  the  main  facts  I  now  have  relative 
mreterious  disease.  If  a  report  is  now  called  for  I  will  furnish  It,  including 
BUed  statement  of  the  methods  pursued  and  afuU  description  of  the  microbe. 
'fessor  Burrill  was  directed  to  continue  his investigationa along 
OS  indicated  by  the  foregoing,  it  being  your  wish  to  settle  the 
r  one  way  or  the  other, 

VI.— TBS  CAIiIFORinA  VIRS  DIBHASH. 

'ftnnmher  of  years  the  grape  vines  of  Boutheru  California  have 
ijJDfg  in  a  mysterious  manner.  Hundreds  of  acres  of  fiourish- 
iq^yards  have  been  swept  away,  entailing  losses  impossible  to 
M&-  In  1887  Prof.  F.  L.  Suribner,  my  .predecessor,  in  com- 
iHth  Prof.  P.  Viala,  of  MontpeUier,  Fnince,  visited  the  in- 
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foeti^l  ivirion,  Profossor  Scribner  acting  under  instructions  fi-omthe 
Connnis.sionci'of  Ap:rirultureof  this  Department.  Prof (^ssorj  Scrib- 
ner and  \'iala  7*oniain(^<l  in  tlie  liold  but  a  sliort  time  and  did  not  ar- 
rive at  any  delinite  conclusions  as  regards  the  cause  of  tlie  malady. 
Aside  from  a  ^^(MKjral  corres])ondence  with  various  pai'tioa  in  the 
State  no  further  clTort  in  the  way  of  investigating  tlie  subject  vas 
made  by  tlie  Dt'partment  imtil  early  in  March  of  the  present  year. 
Soon  after  assuming  charge?  of  the  Dei)artment  the  matter  was  laid 
before  you,  and  you  imnu.^diately  instructed  me  to  make  the  neces- 
sary arrangements  for  sending  a  special  agent  to  the  infected  region. 
Mr.  Newto'n  B.  Pierce,  of  Michigan,  was  selected  for  the  work,  and 
early  in  May  was  api)ointed  by  you  and  immediately  left  for  the  field 
of  liibor.  At  my  request  Mr.  Pierce  has  furnished  a  brief  synopsis 
of  the  work  to  date,  a  copy  of  which  we  give  below  : 

Santa  Ana,  Cal.,  L>cceml)er  6, 1889. 

Sni:  Tlio  following  brief  review  of  work  on  the  California  vine  disease  is  sub- 
mitted ill  accordance  with  wislies  expressed  for  such  an  outline,  and  is  chiefly  in- 
tended a^  indicating  some  of  the  lint«  of  investigation  pursued.  To  proi)erlyes>tal>- 
lish  the  si)ecial  or  general  cronclusiouR  to  whi'-h  my  work  lia.s  thus  far  led  me  would 
necessitate  the  analysis  and  presentation  of  a  mass  of  observations  and  notes  in- 
compatible witli  the  extent  and  purpose  of  tliis  account. 

Most  of  the  time  since  my  arrival  in  Cahfomia  has  been  devoted  to  active  fieU 
work,  and  the  facts  accunuilated  and  olwervations  made  are  invaluable  as  a  founda- 
tion for  tl  le  laboratory'  work  and  experiments  which  will  naturally  follow.  Tlirough 
l)ersonal  field  work,  covering  tlie  greater  iK)rtion  of  the  worst  infected  district,  we 
are  also  enabled  to  fairly  judge  of  the  merits  of  the  various  local  opinions  or  of  in- 
dividual obsiTvations  and  views,  and  to  l)e  in  a  position  to  draw  conclusions  not  to 
Ik.^  arrived  at  with  a  more  limited  view  of  the  Held.  I  believe,  however,  that  this 
]K)sition  should  1h*  strengthened  by  a  thorough  canvass  of  the  grape-growing  di"^ 
tricts  of  the  nortlwrn  p«.)rtioii  of  the  State. 
Very  respectfully, 

Newton  B.  Pierce, 

Sxm'ial  AyenL 
B.  T.  Gat.loway, 

Chief  of  Serf  inn  of  Vcqetahlo  Pathology, 

Di-parinieni  of  A<jvicullurt\  Wai<Jiin(/ton,  D.  C, 


The  dir?e^l^;o  now  destroying  the  vineyards  of  southern  California  and  working t'; 
some  extent  in  tlie  Tiorthern  ]M)rtionsof  the  State  liegan  to  atti'jict  the  attention  vi 
the  general  [>ul)lic  in  1SS.*J.  Tlie  older  vineyards  locate<l  in  the  Santa  Ana  Vallt'V. 
and  partieuiarly  those  of  Anaheim,  in  what  was  then  Los  Angeles  County,  wtretiM' 
jir.>t  to  show  marlo'd  signs  of  the  disease  in  this  region.  At  Anaheim  the  first  p?- 
(pu'sls  were  made  for  a  sj)ecial  inv(>stigation  into  the  nature  and  origin  of  the  tn'ii- 
ble,  and  were  f()rward^'d  to  assiu-iations  or  individuals  ot  the  State.  Later,  as  thf 
trv)uhle  began  to  seriously  atTe<-t  the  gn^jit  raisin  industry  of  the  valley,  cor ri«>-iKin«l- 
enet"  Nvas  o];e!ied  with  tho;-;o  in  auth(»riiy  at  the  Department  of  Agi'ioulturi'.  at 
AVashingt<.>M. 

]*iirs'.iani  to  directions  from  the  Secretary  of  the  Di^partment  of  Agricidturc.  i>- 
iied  ]May  l'>.  I^SU,  I  proceeded  to  Santa  Ana,  C.-al..  to  prosecute  invest iirations  into 
he  nature  of  this  disease,  under  instructions  from  you.     On  May  i?J^.  1  arriwd  ai 
*^ania  Ana  r.tnl  at  once  hegan  the  work. 

^fter  making  the  actjuaintance  of  some  of  the  leading  gi'ape-growers  of  tho  val- 

•  . ,  .t  In-eani,'  Tnv]>rimMrv  obit'ct  to  actiuire  familiaritv  with  the  effects  of  tliedis- 

ase  oTi  ihe  vineyards  as  a  whole.  an<l  more  j>arlicularly  the  spe<*ial  eliectson  tn^ 

^  inesattacked.     To  this  end  a  large  number  f)f  vineyards  of  the  Santa  Ana  ValivV 

•Lei\>'«l  iMTsonal  insju'ction.     In  reviewing  this  matter,  IstK?  that  at  least  one  hun- 

ireil  vineyards  of  the  valley  were  inspected,  in  most  ca.se3  with  care,  and  these vmt- 

ards  ranged  in  extent  from  garden  ]>atc lies  to  those*  comprising  several  himdn'* 

"•res  of  vinos.     At  the  sanu*  lime  the  owners  of  these  vineyards,  as  well  a.^  tk'sv.' 

gentlemen  formerly  int^'rested  in  «ri'iM><'  culture  but  now  having  tlieir  vineyards? ti*- 

movj'd,  wrre  visited,  and  .their  experience  as  a  whole  or  any  si)ecial  obser\atiunifOi 

'jvv"*'i>ioj)t<   vhi<'i>  ilifc»v  hoii  »n'"le  wore  carefully  recorded. 
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I  illuatratiTe  of  the  charactera  and 


the  disease  in  of  considerable  extent  and  value.  It  comprises,  besides  de- 
matter,  a  series  Of  photo^aphic  plates  of  the  effecta  of  the  disease  upon  tho 

vine,  and  the  vineyard  as  a  whole.    Besides  this,  I  have  procured  several 

wateixiolor  plates  representing  the  effects  of  the  disease  upon  the  leavea 
)  of  the  vine— the  use  of  colors  being  the  only  means  of  properly  bringing 

cbaracteriatic  features. 

lering  data  relative  to  the  introduction  of  the  disease  at  various  places  it 
vident  that  the  trouble  had  spread  in  southern  California  from  a  couimon 
As  vre  [Hissed  out  from  that  center  vines  similarly  located,  of  like  age,  and 
jn©  variety  showed  siKns  of  the  disease  in  lat«r  and  later  years.  Facte 
laracter,  bearing  directly  on  tlie  contagious  nature  of  the  disease,  at  once 
he  importance  of  procuiing  as  complete  records  as  possiUe  of  the  dates  of 
larance  of  the  diseaao  in  each  locahty.  Witli  this  object  in  view,  the  vicin- 
aheim,  where  the  Mission  vines  hrst  died,  was  thoroughly  canvassed  and 
acts  and  ija.tes  brought  together  sufllcient  for  the  construction  of  a  map  for 
on.  These  have  now  been  supplemented  by  like  data  from  other  por- 
he  Slate,  and  the  material  in  liaiul  at  this  time  is  sufficient  for  the  draught- 
map  of  approximate  accuracy  for  all  tho  oountiea  included  in  southern 
a,  snowing  the  spread  of  the  disease  and  other  facts  of  importance, 
ittention  lias  been  given  tu  the  probable  origin  of  this  trouble,  but  from 
tady  gatliered  I  incline  to  tho  view  that  this  matter  must  also  be  inveati- 
the  northern  portion  of  the  State  before  any  definite  or  satisfactory  results 
x>ked  for.     Ihave,  however,  accmnulated much  material  which  may  tend 

some  iiglit  on  tliis  branch  of  the  subject. 

oecn  advanced  by  some  who  have  studied  this  disease  here  that  it  is  identi- 
tliat  ot  Italy  and  adjoining  regions  known  as  Mai  nero.  Viewed  from  an 
:al  and  pltysiological  stand'tKiint  there  are  many  features  of  this  disease  re- 
one  of  the  Italian  disease,  and  this  is  also  true  with  the  external  appearance 
^es.  On  tlie  other  hand  I  have  eicamiued  the  foliage  of  five  varieties  ot 
ines  from  the  diseased  district  and  find  no  similaritv  between  the  two  dis- 
'ar  as  this  material  is  concerned.     Even  were  the  identity  of  our  disease 

Italian  Slal  nero  thoroughly  established,  the  benefits  to  be  derived  from 
cognition  would  be  next  to  nothing,  for  up  tu  this  time  the  European  au- 
have  been  wholly  unable  to  agree  among  themselves  as  to  the  nature  of 
!ase,  and  no  satisfactory  remedy  or  preventive  has  yet  been  found.  Owing 
oiiarity  of  these  diseases  I  have  thought  it  best  to  work  up  the  hteratnre 
ero,  which  is  quite  extensive.  Translalioos  of  reviews  of  the  various  Ital- 
■B  published  for  many  years  back  have  been  made,  numbering  sometiventy 
("'five  pai>ers,  nnd  many  of  the  original  articles  and  specimens  of  some  of 
n  diseaseri  have  been  procured,  and  more  are  to  follow. 
I  other  cffpcto  noticed  in  European  vineyards,  and  spoken  of  as  FoiUtafje 
taric,  have  been  identified  witt  our  disease  by  certain  persons  of  the  State. 
7  might  justly  have  been  held  when  tho  disease  first  made  its  appearance, 

tliat  time  farts  liave  developed  which  leave  no  gootl  ground  for  supposing 
Jo  to  be  due  to  the  direct  action  of  tiie  sun,  as  in  the  case  of  sunstroke. 
1  a  remarkable  connection  existing  l>etween  the  temperature  of  the  air  and 
?nce  of  the  disaise,  however  {as  is  also  true  in  the  case  of  Oidiiim  on  vines 
ow  fever  or  cholera  with  man),  and  the  difficulty  of  rteterraining  the  true 
'  this  relation,  I  have  given  more  than  ordinary  attention  to  this  feature  of 
ct.  This  haa  brought  forth  many  facts  of  observation  liy  others  and  by 
nd  resulti-d  m  supplying  me  with  what  seems  abundant  evidence  of  the 
t  nature  of  hent  when  considered  as  a  lone  factor  iu  the  causation  of  tliis 

In  this  conneetion,  the  effects  of  certain  warm  spells  oif  winter,  to  the 
which  the  trouble  has  lieen  ascriberl,  have  received  attention.  For  inittance, 
3  set  since  tiii'Kn  warm  tpells  wcurivd  and  from  cuttings  brought  from 
tions  of  the  State  have  taken  the  disease.  But  the  various  reasons  for  my 
ns  respecting  the  non-causal  ai'.lion  of  heat  can  not  well  be  presented  short 
ice  obtainable  in  a  special  rrpurt. 

:  the  non-parasilic  agencies  for  the  production  of  the  disease,  as  their  notion 
presented  by  numenjus  adherents  to  such  views  both  here  and  elsewhere, 
1  carefully  considered. 

Dje^  of  pmnuig  has  received  all  tbe  attention  required.  Tliat  of  irrigation 
peoiDland  exhaustive  attention.     All  conditions  arc- not«d  on  irrigatedand 
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non-irrif;ato;l  bvinls.  and  tlio  oviflonci^  is  abundantly  suflfloient  toi>rove  that  there  is 
nf>  rriiis'U  rol;ii  ini  oxistiii^  iM'twi'cn  irrip^ation  and  the  disease.     The  subject  of  aoii 
povLTiy  has  Ik'Oii  fully  coiisiilcrfd,  as  well  iv<  tiio  matters  of  arlilicial  t'ertilizalioD 
and  alkalhu'  soils.     Tho  various  draiiiaic«»  problonis  wliich  liavo  a  tlirt-ct  bearing  on 
tlu.'  i*ir(vts  of  sc):iu»  oi  the  well-known  root  funLci  have  Iweu  can^fuUy  reviewe^l dur- 
hyj;  th«'  titMd-vvfjrlv.  and  if  a  rt)ol  fundus  lx»  at  the  hottom  of  tholroiibleitisarlaiQlj- 
not  workinj^  aor^^'rdinp:  to  tht»  liabits  asc'ribo<l  l>y  Europeans  to  lyemafophoni  iiiiA 
yXijiin't'Us.     This  fai-t.  liowevor,  is  not  ixidt^nce  upjainst  the  presence  of  r<x)t  fund 
Th«'  lKa''in<  of  (•l'.»v;iiion  has  also  b(H-n  cijnsidored,  but  up  to  tlie  presc»nt  tii^ielliave 
had  no  f:ivorai)!(*  o]»]H)rtuniiy  to  make  obsiTvations  along  this  lint:?  at  vlovatioM 
gn-at'T  iban  two  thousand  f<vt.     The  matior  of  atmospheric  humidity  lias  likewise 
lx\»n  lurtially  covirTOil.     Much  statistical  information  relative  to  the  comlitioiw of 
climat<*  dnrinjLi:  tlio  [^ast  and  ])ro3ent  decades,  tlie  cll'ects  of  prevailing  winds  or  ihoae 
of  unusual  severity,  has  lK?en  accumidated.  and  when  combined  with  the  r-.-juIu**  of 
personal  observation  will,  I  U'lieve.  show  the  slight  bearing  these  matters  h:ivi?  on 
the  subjw.'t  in  iiainl.     The  l)eneiioial  or  doti'imental  action  of  other  forms  of  Phane- 
rogams about  vineyards  has  been  sulHciently  siudied.     Under  this  hea*!  the  t'lfat 
of  shade  on  dise.ised  vines  has  lx»en  marked,  and,  as  its  bearing  on  tlie  nature  of  the 
disease?  is  important,  it  has  liad  continuous  investigation;  at  the  same  tiiue  being 
comi>iired  with  observations  mjwle  jus  to  the  temperature  of  the  soil  at  certain  der»th3 
beneath  the  surface. 

Under  the  head  of  degenerated  stock,  due  to  long-continued  propagation  of 
viuc»s  from  cuttings,  I  have  l)eon  able  to  make  several  observations,  but  for  the  sake 
of  bringuig  togj-tlier  a  gi'oater  amount  of  mateiial  my  att<>ntion  to  this  subject 
will  Ix^  continued.  Yi.'t  I  ruay  say  that  up  to  date  there  is  no  good  evidence  that 
soe<lling8  will  exist  longer  in  the  face  of  this  disease  than  vines  long  propagated 
from  cuttings. 

When  c(nisidering  the  disease  as  due  to  parasitic  or  pathogenic  organisms,  three 
lines  of  investigation  have  been  pursued,  viz  :  Entomological,  mycological,  and 
bacteriological — the  last  as  distinct  from  mycological  work  inainl}"  in  the  method 
of  treatment. 

The  work  in  these  branches  of  the  investigation  is  in  no  sense  matured.  It 
shoukl  be  followed  by  much  careful  laboratory  work,  for  which  my  time  has  thus 
far  been  insutlicicnt,  and  by  numerous  careful  experiments  wliich  ore  essentuil  and 
important  featur(?s  in  arriving  at  ti*ue  results. 

Work  pursued  in  the  field  soon  established  the  fact  that  Phylloxera  did  not  cauae 
the  troul)le.  and  although  there  arc  numerous  insects  and  worms  found  upon  the 
vino  both  ai)ove  and  Inflow  the  surface  of  the  ground,  and  which  have  lw.»ii  more 
or  less  studie<i,  yet  it  seems  (evident  that  none  of  these  bear  any  causal  relntionto 
tlie  destruction  of  the  vineyards.  I  might  add  that  every  order  of  insects  is  here 
rei)resented  ujxni  the  vine,  and  some  of  these  forms  are  doing  sufficient  dama^'eto 
well  deserve  the  cxiK'nditure  of  the  time  required  in  making  a  careful  study  of 
them.  I  have  given  some  time  to  the  Tt  nnlt idui,  which  are  doing  much  damage 
to  the  older  vineyards,  and  will  devote  more  time  to  certain  Acariiia  and  i\V?»iaMa 
found  infesting  the  roots. 

On  the  roots  of  the  vhie  1  have  found  Vibrissca  hypogceay  but  thus  far  only  on 
varieties  from  the  Kast.  The  gonidial  stage  of  another  fungus  has  been  observed: 
also  an  extremely  Ihu?  mycelium,  clear,  variably  septate,  branching  as  it  passes 
outward  through  the  oort  icnl  parenchyma  to  the  epidermis.  Much  of  this  mycelium 
measures  alx)ut  3  n  in  diameter.  The  stu<ly  of  these  forms  is  now  in  hand*,  as  well 
astliat  of  the  various  ell'ects  of  the  disease  observable  throughout  the  tissues  of 
'the  root. 

On  the  foliage  and  canes  of  the  vine  there  are  several  saprophytic  and  some  para- 
sitic fungi  observed;  some  of  which  are  deti'rmined  and  others  have  to  receive  con- 
inued  study. 

Downy  miKb^w,  Pt'rnnospora  ritirola,  has  not  been*  found  by  nie  in  southern 
California.  The  same  may  be  sai<l  for  this  region  respecting  black-rot.  Livsiadia 
iidurlUi;  ncnther  the  Phoma  of  the  Ixrry  nor  the  Phylloaticta  of  the  leaf  having 
^een  se(^n.  No  fruit  alTeeted  by  anthracnose,  Sphaceloma  amjyelinanu  has  been 
•bservt'd. 

t'owilery   mildew.  Vncivuhi  nniprh}j)sidis  or  Oidium  T^ickeri,  wliich  is  aver}' 

..n:iK)n  prira-^ite  throughout  (.'alifornia,  and  which  has  occasioned  much  losssincf 
IS  ininxluctidu  a  few  years  hack,  has  been  consideretl  with  much  care  and  will 
\»iitiiMie  to  be  the  subj»-('t  of  ntl<'ntive  investigation.  Tlio  indirect  effects  of  this 
)arasite.  as  vel]  as  thost^  of  ]'hyll«»xera,  may  easily  l-)e  confounded  with  thosoaecr 
1*^  an  <?arly  stM":'^  of  thf»  disease  in  (juestion.  In  fact,  any  jiarasite  whose  action 
s  to  iuat»Tially  reduce  ihe  nutrition  of  the  plant'  as  a  whole  may  produce cirects 
iniiirvr*  Mv   ,.  ti«'»s!<'  wln■r.J^  Ml'*"  'h  ^'Tiued  tlic  gcucral  or  constitutioual effects  of  th£ 


, f  farthest  from  the-  main  veins  af&a  eamo.     TfieiMs 

n  very  welJ  defined  in  outline,  moro  }ai'ticul:krly  when  tlio  leaf  is  held 

.  the  observer  oud  tlie  hght.  Often  no  mdicaLione  of  tiie  olTccta  of  lii;;her 
'  of  inaects  can  be  dctet^tod  extemulSy  or  intC'riiatly  iu  these  njKitii.     The 

appeamnco  and  location  of  the*'  H|»tfl  led  to  n  careful  study  of  tho  same, 
>HUlt«d  in  finding  bacteria-like  bodies  iMicroconcif)  in  large  numbers  within 
rophylkwo  cells  of  tho  spongy  parenchyma  immediately  surrounding  the 
saelB  supplying  tliat  region. 

a  long  eerier  of  observations,  inaila  on  niatorial  from  various  portions  of 
ised  diHtrict,  which  in  no  caac  failed  tQdJscloec  the  diseaeedvinea  as  swarm- 
I  theoe  bodies  in  all  portions  where  sap  had  a  ready  flow,  I  believed  it  proper 
rtakc  a  series  of  cxperiinentH  to  determine  if  th^  bodiee,  always  present, 
'relation  to  the  disease  as  awliole.  I  had  little  doubt  that  the^  were  micro- 
ns and  feave  to  the  loral  spottln.ijof  the  leaves  their  characteristically  sharp 

Cultures  from  various  parts  of  the  vine  were  made  in  agar-agar  andother 
Three  sorts  of  bacteria  were  found  with  enough  constancy  to  warrant  further 
ut  I  have  not  so  far  been  able  to  determine  whether  any  of  these  arc  the 

tho  disease.  Healthy  vines  were  procured,  set,  and  inoculated;  but  in  duo 
3und  both  inocutateil  and  controJ  plants  showing  signs  of  disease.  Owing 
ability,thu8demonstrated,  tomake  a  fair  test  of  the  action  of  the  germs 
nfectecl  district,  tliese  and  analogous  experiments — such  as  grafting,  the 
if  hardy  stocks,  etc. — have  been  inaugurated  at  Washington,  outaiiio  mfeo- 
1^  carefully  guarded  against.  Tliesn  experiments  may  demonstrate  the  non- 
uc  nature  of  Uiese  germs.  In  view  of  the  observations  mentioned,  however, 
fact  that  several  Italian  students  have  for  years  claimed  that  an  Italian  dis- 
iroilor  characteristics  is  caused  by  bacteria,  it  is  proper  the  matter  should 
ed  if  possible. 

ree  or  four  years  vino-growers  liave  been  trying  to  save  their  vineyards  hy 
them  witii  the  Bordeaux  mixture  applied  both  as  a  preventive  and  cure. 
AMigh  and  persistent  tests  of  this  fungicide  and  stimulant  have  been  made. 
proportions  of  the  ingredients  have  tieen  used,  and  applications  havff  been 

nearly  oil  seasons  and  under  all  conditions.  The  result  has  simply  been 
cethenction  of  a  stimulant  on  the  vines.  After  an  application  the  vines 
ih  a  new  growth.  Through  this  encouragement  other  and  repeated  ap- 
e  liave  been  made.  In  some  vineyards  tlie  foliage  has  been  especially 
while  in  others,  acting  upon  the  theory  that  the  seat  of  the  disease  is  in  tha 
xAj  ot  tho  vine,  the  applications  have  been  made  to  these  parts.  Often 
ve  been  carrieiloverbyBtnnuiationfora  brief  period  of  time.  Thoultiniate 
la  been,  liowever.  that  not  one  vine  is  saved  by  this  treatment — and  yet 
Is  of  dollars  have  been  eipeitded  by  vine-growers  in  an  effort  to  save  their 
.  A  powder  recomiueudeil  by  individuals  of  tho  state  wlu>  have  been  con- 
ixpermieiits.  and  which  it  was  claimed  would  master  tlie  trouble,  has  been 
ily  made  and  soM  upon  the  market  here  in  the  infected  district,  and  has 
roof^ly  tested  both  as  preventive  and  cure.  It  was  a  part  of  my  labor  to 
iconls  reBiK>ctiiig  tlic  results  obtained  by  tliose  who  have  carefully  applied 
der,  and  up  todatelhave  not  found  apersonwhohas  saved  a  vine  by  its  use. 
experiments  have  been  conducted  by  vine-growers  who  have  studied  the 
I  at  this  diMcvisn,  and  in  all  catjes  their  efforts  have  been  seconded  by  me  to 
of  my  abiUtj— many  testa  having  been  made  with  more  or  less  favorable 

Several  series  of  extx-rimonta  have  been  conducted  with  bichloride  of  mer- 
e  d  the  1>est  of  genu ic ides:  but  although  for  a  time  a  stimulated  and  ap- 
tely  healthy  growth  was  obtained,  this  soon  showed  sigtis  of  disease  and 
I  ultimately  went  biick  as  with  the  use  of  tlio  Bordeaux  mixture.  I  liavo 
tf  a  number  of  tests  made  with  other  substances,  but  the  whole  may  be 

np  in  the  i)]aiii  Htntement  tliat  a  i)reventive  or  remedy  for  this  disease  is 
mown. 

•RtiODB  of  value  havel>een  maderelatingtoresistantstocks.  and  this  feature 
nk  wil!  be  coniimicd.  Yet  from  what  is  known  it  is  probable  that  Vinifcra 
not  bo  maintained  ou  native  roots  in  this  region  in  the  face  of  the  present 
}(rftiMtrouhle.  Tlie  variation  in  thehiirdinesaof  varieties  isovidentand 
tea  are  in  hand  on  the  subject.  Thecfre<'tn  of  grafting  on  stocks  of  perhaps 
ifllarentvarii'ticshnvo  liven  reciirded.  IhnvonotiHltheeffectsupon  theniisin 
dfcom  a  luarkut  stund-]Kiint,  the  lossinproductivoaeadof  vines,  etc. 
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Tlie  financial  losses  caused  by  this  disease  in  southern  California  ore  very  grave. 
From  tlie  disease  being  first  confined  to  a  small  section  of  Los  Angeles  County,  I 
have  now  seen  it  well  develoi)ed  in  8anta  Barbara,- Ventura,  Los  Angeles,  San  Ber- 
nardino, Orange,  and  San  Diego  Counties.  I  have  also  received  tyi)ical  specimens 
from  several  sections  in  northern  California,  but  will  know  its  di'stribution  more 
thoroughly  after  having  worked  over  that  portion  of  the  State. 

Although  the  grape  industry  where  the  disease  is  doing  its  work  lias  l)een  and  is 
receiving  a  heavy  blow,  and  the  interests  involved  are  extensive,  still  I  can  not  but 
feel  that  the  check  in  pro<luction  will  be  of  comparatively  short  duration,  as  has  been 
the  case  in  Europe  with  Oidiuni,  Antlu*acnoso,  and  Perono3j)ora.  Further  than  this 
the  investigations  are  being  pushed  as  rapidly  as  time  and  careful  work  will  permit, 
and  I  see  no  good  reason  for  supposing  that  they  will  not  result  in  a  thorough  under- 
standing of  the  causes  of  the  disease  in  question.  This,  like  all  other  work  of  its 
class,  requires  time,  but  with  the  conquering  of  the  vantage  ground  of  a  complete 
understanding  of  the  trouble  we  may  hoperully  look  forward  to  the  mastering  of 
tlie  matters  of  prevention  and  cure. 

Prof.  W.  A.  Henry,  Director  of  the  Wisconsin  Experiment  Station, 
being  in  California  during  the  latter  part  of  the  past  summer,  was 
directed  by  you  among  other  things  to  call  on  Mr.  Pierce  and  canvass 
the  matter  of  the  vine  disease  with  him  and  report.  In  his  rei)ort 
Professor  Henry  says: 

Most  fortunately  Mr.  Pierce  made  a  thorough  canvass  of  the  vine  districts  of  San 
Diego  County,  and  I  had  the  pleasure  of  meeting  him  at  San  Diego  and  accompfmy- 
ing  him  on  his  visits  to  El  Cajon,  Fall  Brook,  and  Escondido.  If  Mr.  Pierce's  diag- 
nosis of  the  dreaded  Santa  Ana  vine  disease  is  correct,  we  saw  ample  evidence  thattlu? 
plague  hangs  like  a  black  cloud  over  the  whole  of  southern  Caliiomia.  Every  vine- 
yard visited  (and  they  were  many)  gave  evidence  that  the  disease  had  already  gained 
a  foothold,  though  its  coming  has  been  so  recent  that  not  a  single  vine  is  yet  entirely 
dead.  At  Deluz  wo  found  the  wild  grai)e  also  affected,  though  not  seriously.  The 
fact  that  the  wild  species,  which  grows  in  natural  situations  and  has  never  come 
under  the  hand  of  man  for  cultivation  or  pruning,  is  attacked  is  Rignifitrant  and 
should  not  be  lost  sight  of  in  any  investigation.  I  had  planned  to  visit  Mr.  Fierce  at 
Santa  Ana,  but  the  day  that  I  Ciilled  he  was  away  from  home  attending  work  at 
Tustin,  as  I  afterwards  learned.  I  did  not  then  have  the  pleasure  of  seeing  him  at 
the  point  whore  he  is  stationed,  but  as  we  were  together  several  dciys  in  San  Dieji:<i 
('ounty  and  canvassed  the  matter  very  thoroughly,  I  do  not  think  I  would  have 
gained  nmch  additional  information  had  I  met  him  at  the  latter  point. 

How  this  disease  could  spread  over  so  large  an  area  of  territory  in  a  comi>aratively 
brief  space  of  tune  is  a  great  surprise  to  me,  and  when  IrememWr  the  desolation  it 
has  wrought  in  Los  Angeles  and  Orange  Counties  I  do  not  wonder  at  the  anxiety 
that  is  exyjressed  by  the  vine-gi-owers  in  the  regions  where  it  is  just  appearing,  aul 
the  general  discouragement  tliat  i)erv'ades  all  Sections. 

Before  I  sjKiak  more  jjarticularly  of  Mr.  Pierce's  work  let  me  give  a  brief  do- 
pcription  of  the  raisui  industry.     Anywhere  in  California  the  vine  thrives  and  gives 
at  lonst  fair  fruitage.     All  of  southern  California  produces  very  thrifty  vines,  usually 
without  irrigation,  and  owing  to  the  almost  entire  absence  of  rain-fall  before  Oct«v 
ber  there  is  very  little  trouble  in  drying  grapes  a  few  miles  back  from  tlie  sea-coajjt. 
While  capitahsts  have  embarkt^d  in  the  raisin  industry  to  some  extent  it  is  lu*-- 
eniinontly  an  occupation  for  the  thrifty  fruit-grower  of  limited  means,  and  it  is 
this  class  of  p(»ople  that  are  of  tlie  greatest  importance  to  the  country.    There  is  noth- 
ing expensive  about  raisin-making;  the  cuttings  cost  little  or  nothing,  and  the  vin«'.s 
grow  on  the  hill-si<  les  or  valleys,  and  1  )ear  paying  crops  without  irrigation.     In  thrio 
-.'ears  from  planting  the  cuttings  considerable  returns  are  received:  from  that  time 
"orward  the  crop  increases  until  about  the  eighth  year  from  planting,  when  ilx-y 
':i:ive  their  maximum  yield.     Cultivaticm  consists  simply  in  keeping  Ihc  weeds  re- 
T:ioved,  and  there  is  no  fnrthtT  labor  except  that  of  pruning.    The  fruit  canbecan^l 
or  in  drying  and  packing  by  women  and  children,  and  is  one  of  the  best  ^^>rtsof 
mt-door  work.     Tlie  raisin  of  California  has  f<  rctd  its  way  toa  liigh  jx^siticn  in  the 
ending  markets,  and  I  fully  believe  that  it  will  yet  be  shipped  to  other  countiits  at 
'  profit.     Owing  to  the  summer  rains  in  Mexico  and  the  Southwestern  United  Statt  s 
■ast  (»f  California,  tliere  will  be  no  competition  on  this  continent  that  amounts  to 
•nything,  and  certainly  countries  other  than  Spain  would  have  foimd  out  by  this 
'ine  if  there  were  areas  within  them  suitable  to  the  raisin.     Witli  S^xiin  as  the  only 
•oi}i])etit.or  there  is  little  to  fear. 

^'-rain.  I  am  int(^'*'\sted  in  this  production  because  it  comes  in  competition  with 
..!.<»'    »    ■+<  b-iTi/    n  fi»r%  TT,,;f,wi  '^iaiua     j^  uiattcrs  DOW  staiid  WO  ETe  sulferiug 
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rtt^jcoduction  of  Uve-stocfe  Euid  gr^o,  and  need  take  no  particular  inter- 
ibiag  for  and  developing  new  eections  for  these  products,  which  would 
)  the  preaent  orer-eupply.     The  raisin  grower  compoteswithnoother,  and 

proauet  tlitkt  is  alt<^eUier  wholesome  and  nutritious.  This  industry 
eive  careful  fostei'ing  at  Che  hnndsof  tlio  Govermuout,  anil  bo  (iliielded 
■thing  that  threatens  to  check  its  natural  growth  ajid  drive  it  from  the 
«n  Califomians  iiave  learned  to  be  content  with  small,  reasonable  protlta 
iling  to  labor  as  industriously  and  continuously  as  Eastern  farmers  must 
Haee  produce  as  they  have  promised  until  the  recent  plague  appeared, 
»n  be  delivered  in  Eastern  markets  at  prices  that  will  make  them  an  im- 
Scle  of  consumption  and  nutrition.  This  industry  has  been  growing  as 
it  should  for  the  beet  interests  of  all  concerned,  and  thoueh  there  are 
3f  acres  now  planted,  unless  the  trouble  continues  there  will  be  10  acres 
ars  planted  to  vines  where  there  is  one  now.  Take  the  El  Cajon  Vfjley 
e.     From  an  elevated  point  on  the  rim  of  this  valley  we  looked  down 

acres  of  bearing  vines,  most  of  which  ore  giving  their  first  crop  this 
ne  single  vineyard  comprises  800  acres,  and  we  were  informed  that  the 

expended  $90,000  on  it  aud  this  year  he  is  to  gather  the  first  crop, 
ne  of  our  visit  workmen  were  distributing  30,000  traya  for  driers 
vines.  Witliin  two  or  three  years  the  area  set  to  vines  in  this  val- 
ibably  be  enlarged  to  10,000  acres.  At  E.icondido  we  visited  a  vineyard 
J.  which  is  old  enough  to  give  a  very  good  crop  this  season.  Several  par- 
oall  means  have  bought  blocks  of  10  and  20  acres  each  from  this  vme- 
»E  inve«te<3  their  worldly  all  in  what  they  consider  would  bring  them  a 
!  by  careful  attention  and  cultivation.  As  before  noted,  we  found  signs 
ise  in  every  vineyard,  though  the  attack  is  very  recent.  Wherever  we 
on  afi  the  people  learned  the  object  of  our  visit  they  gathered  about  us 
[nany  questions,  all  parties  showing  deep  interest  and  great  anxiety.  In 
soonaslhey  wereinlormedthatthediseasesoemed  to  be  present,  Uie  next 
as  if  the  agent  had  found  a  remedy.  Naturally  enough  they  care  little 
ae  or  history  of  the  disease;  all  they  want  to  know  is  how  to  cure  it.  I 
it  no  man  could  devote  himself  more  enthusiasticalljC  to  his  work  than 
baa,  and  believe  that  he  possesses  a  great  deal  of  ability  for  this  line  of 
oa.    But  it  appears  to  me,  especially  when  remedies  and  methods  of 

the  disease  are  considered,  that  he  needs  support,  and  that,  if  poedble, 
lid  be  sent  to  work  in  tbe  same  field. 


VIL— A  MIGNONETTE  DISEAaB. 
{Cercospora  resedcp,,  Fckl.) 

IPlBML] 

By  D.  G.  FxiRCHiLD. 
umber  of  years  past  the  common  Mignonette  of  the  gardens 
known  to  stiffer  severely  from  a  fungous  disease,  but  owing 
uparatively  small  economic  importance  of  the  plant  only 
ention  has  been  paid  to  the  matter. 

EXTERNAL  CHABACTBRS. 

lease  first  appears  either  as  minute  pale  spots  with  brownish 
Tsh  borders — little  sunken  areas  in  the  succulent  tissue  of 
-or  as  reddish  discolorations  which  spread  over  the  leaf  and 
ivelop  into  these  pale  spots  or  patches.  The  spots  when 
3  simply  (lead  portions,  uniformly  brown  througnout ;  but 
Bcome  older  and  larger,  little  black  specks  appear  in  their 
:iving  a  somewhat  granular  cast.  The  disease  spreads  very 
ver  the  leaves,  the  dead  areas  grow  larger  and  more  irregn- 
pe,  the  leaves  commence  to  curl,  wither,  and  hang  limply 
le  stems,  until  in  the  course  of  ten  or  twelve  days  from  the 
»rance  of  the  trouble  the  whole  plant  presents  an  appearance 
if  caught  by  a  severe  drought.    If  now  it  be  examined 
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closely  thore  will  be  evident  large  dark-^av  or  almost  black  portions 
fcc:i>t(Torl  hero  and  there  over  the  shriveled  leaves  and  often  also 
vp'Hi  Iho  young  sood-pods.  These  dark  spots  seem  quite  granular 
V.  iieii  viewed  under  a liand  lens,  which  eflfect  is  caused  oy  the  numer- 
ous lufts  or  biuiclios  of  fruit-bearing  threads  of  the  little  parai^itic 
plnut  which  causes  the  disease. 

BOTANICAL  CHARACTEBS, 

Tlie  vegetative  part  of  the  fungus  consists  of  minute  colorless 
tliveiids  (apparently  without  partitions  or  sej)ta),  which  traverse  the 
co]h  in  every  direction,  sometimes  growing  into  each  other  or  anas- 
toiiKjsing  so  as  to  form  a  moi*e  or  less  complete  network  under  the 
furiace  of  the  loaf.  This  network  may  be  perceived  at  once  by  a 
]nicrnscopic  examination  of  the  thin  semi-trans|)arent  portion  of  tho 
li'al'.  wliirh  is  the  immediate  seat  of  ihe  parasite  (Fig.  4).  ^V^len 
t]i«'  mycelium  has  proceeded  far  enough  in  its  existence  to  pivMluce 
^']r  rc*productive  bodies,  or  snores,  the  threads  gradually  colloct  in 
.'ii  lie  mats  or  knots  beneath  tiio  epidermis  and  send  uji,  at  fii*st,  only 
i  'i'^lit  rounded  protuberances  towards  the  nearest  breathing  pore  or 
I  ;.i.).»..  These  protuberances  gradually  elongate,  jmss  out  ihrovi;a:h 
1  lit-  breathing  pore  of  the  leaf  and  become  the  hyplia?  or  fruit-beariug 
tlui'ads  of  this  microscoijic  plant.  These  liyp]\a>  (Fig.  3)  whonnia- 
U^vv  and  viewed  by  transmitted  light  are  of  a  delicato  brown  color, 
lull  wlleu  seen  UT)on  the  surface  of  the  leaf  in  tufts  of  ton  or  twenty 
;  jMi-a!"  uhnost  black,  giving  the  fffanulnr  jipj)caranco  so  noticf»Ji% 
1  '.  ■.  ;»niplrto]y  dried  portions.  The  hyplia^rtie  from  50  to  ;o;'  1''iiij 
;■;  .1  '■-  tn  ,*)  //  wide,  and  as  shown  iutlio  iigurc^  liave  genr-rally  fj-oivii'iii' 
I  >  .'.VM  j'ai lit  septa.  A  immbor  of  them  are  also  branching,  tlnmgii 
"■':'■  .'^i I  ;:1  mass  are  simple. 

'.'^.c  s[K»roK  o?*  miuuto  bodit-s  vrliirli  answer  the  puj-pose  of  s.-'d-  :l 

'./s  ;;;;i:i;  are  borne  on  the  tins  of  the  tliroads,  Init  owing  t.'  th- 

■   ■  iiict  gT'owtli  conli]in('S  ill  tiH'  hypha  and  th«'  s])oro  rt=m:n:>  .•..- 

':.':.  i,  it  s()m''tini..'s  appeal's  as  if  th.e  reproductive  hody  was  I.  •::'• 

:i    .':  liy.    Tl)('S])ovt'saro  s-eiidi^'und  uolj;rios.s,clavati\  or clur >->::•. p  < 

:  ■  -.     Tlioy  A'ary  in  siz(»  from  oO  to  ISO  /x  in  len.L;'tlL  by  :]  ii.»  i.-.  ii. 

•  i-  \''r\i  I' :  they  are  oflon  almost  st]-aight  Init  som?.'timcs*aiN*  cuivMi 
:;c  '  a  scvtlu?  aisl  divid<Ml  l)y  from  three  to  as  manv  as  iwc-nivi?: 
.'•.  Miy-tive  srjita  or  transverse  ])avtitions.     They  g<'rminato  <iViit:" 

:  .'  diiy  in  watir  by  scn<ling  out  from  several  of  their  sections  sl<na»r 
■  '  .-'liai  thii'ads  Avliirli,  at't(»r  about  fortv-#ive  hours,  attain  a  h.-iiirih 
;  li  "■:  ♦■'.[ual  to  that  of  tho  spoic^  i(:.^eU'  (Fig.  '-i.).  Aft<T  a  rai:i  <■: 
,■  =i'''l  <'!'  moist  vropvt her  the  germinating  !n)oros  may  frf'tjumtiy  1 

•  /vUi'vi  njioii  ilic  diseased  portions  of  tho  leaf,  showing  tliat  lii-M.-- 

■  ra.ljU'i-  is  nnd'.iuhiodly  if  not  a  necessity  at  least  of  great  aid  t-.jtii*' 

■'■''''th  of  tJK'  t'nngus.     These  sjiort.^s  being  exceedingly  11  j^  hi  awl 

I  :\'L'jh.'  may  be  earriod  l)y  the  wiiivi  from  ])ljint  to  jdant  or  fn;Mi  •:>no 

.anlento  anotliei'  and  alighting  upon  lir^althy  leaves  develoj*  UfV.' 

i.-i'iiscd  ari-.is  and  (losir<.»y.  pariialjy  or  wholly,  plants  whidi  Ufure 

.  ■•'■e  p«Tt'*'ctly  liealthy.     Five  or  six  days  is  abundant  time  fnr  lb; 

;•■  .-::i:y  sewn  s])()r(s  to  cause   very  evident  discolorations  upon  tho 

■■j\'(-s.  aj;<l  in  a  fortnight.  U]dr,ss  some  preventive  is  used,  the  wliolo 

.-i'l"    pr''S«Mits  a  most  dilapidated  ap|)earnnce.     The  cause  of  ihi> 

'jiid  sj.-i'rad  <»r  the  disease  from  eue  Ji\'if  (o  nnother  in  wet  wcathor 

]i  th.e  fact   Mial  almost  imme<liat:(*]y  after  the  si'uio  Iia> 

v^al).  J-"'  *i> :    -.Mb1«7'  'eat*  it  111  'j^ins  the  process  oE  produciu? 


: I  :  1 1  <  >' 


flin  Inrgo  quftnlitJeH.  and  these,  favorwi  by  tlio  md 
illti^d  lu  gttriuiiiato  almost  as  (moa  lui  fi>riiiu<l. 


simple  ezperimeni  was  conducted  in  the  green -house 
rtment  to  aBcertain  whether  or  not  one  of  the  common 
■would  check  or  prevent  the  disease.  The  plants,  two  vai 
«  PyrBmidal  and  Parson's  .White  Tree,  were  planted  Ji 
ota,  and  transplanted  August  10,  to  email  ones  witl 
B  in  a  pot,  These  young  planta  were  placed  *idp  l 
tiie  bench,  and  August  86.  one-third  of  them  was  apra;e< 
mmoniaoal  Bolution  of  caroonate  of  copper^  one-third  wi 
eanx  mixture,  and  the  remainder  left  imaprayed.  Aftei 
time  had  elapsed  to  allow  the  fungicide  to  become  dry, 
e  fmigtia  seen  to  be  in  a  germinating  condition  were  so 
aTes  alike.  In  the  course  of  five  days  (he  disease  ap] 
all  the  plants  to  some  extent,  but  much  more  violeutlj 
1  left  unsprayed.  September  6,  the^  were  sprayed  as  befo 
imber  9,  again,  by  which  time  the  difference  oetween  the  s| 
the  tmsprayed  had  become  very  marked.  Boms  weeks 
ihird  spraying — which  brought  out  the  fact  Very  plainl 
•ordeaux  mixture  was  decidedly  distasteful  to  the  lungi 
.mmoniacal  solution  only  slightly  so,  also  that  the  fungi 
onfined  in  its  attacks  to  eitlier  of  the  two  varieties— ai 
lee  were  taken  from  the  unaprayed  lot  and  that  spraye* 
sanx  mixture  for  representation  in  the  cut  below.    Althou. 


jions  of  this  experiment  were  not  wholly  what  might  b< 
I  the  garden,  the  results  obtained  seem  to  point  verysti 
£t  towards  the  efficacy  of  the  Bordeaux  mixture  as  a  pr 
imedy  ;  csi>ecially  so  when  it  is  remembered  that  the  co 
nee  of  the  unsprayed  diseased  plants  in  contact  often 
under  treatment  and  the  almost  daily  wetting  from  the  , 
IBpimkler,  add  two  elements  which  m  many  cases  won! 
nsent  to  the  same  extent  in  out-door  patches  of  Mignc 
1^  .quite  probable  then  that  if  the  Mignonette-grow€ 
•.|rf»  beds  carefully  while  the  plants  are  still  young,  wi 
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Bordeaux  mixture — a  very  inexpensive  mixture  of  copper  sulphate 
and  lime  in  the  proportion  of  4  pounds  of  lime  to  C  pounds  of  cop- 
per, dissolved  m  22  gallons  of  water — and  repeat  the  oporation 
whenever  the  yellow  or  reddish  spots  begin  to  appear  upon  the  foh- 
ago,  he  will  save  his  plants  from  this  troublesome  disease. 

mSTORY. 

This  si)ecies  was  described  and  named  by  Fuckel  in  his  Sym- 
bolse  Mycologica,  1869-'70,  who  put  it  in  the  genus  Cercospora. 
Cooke,  in  Grevillea  for  June,  1875,  describes  the  same  species,  giving 
it  the  name  of  Virgosporixiin  maculatum,  Cooke.  Saccardo  soon 
after  pointed  out  the  fact  that  Cooke's  genus  Virgosjxmum  was 
identical  with  Cercospora  of  Fries,  and  that  V,  maculatum  was  the 
same  as  Cercospora  rescdce,  Fckl.  The  correction  made  by  Saccardo 
was  received  by  Cooke  in  Grevillea  for  December,  1875,  consequently 
the  name  and  description  of  Fuckel  take  precedence. 
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Plate  I. 

A  mignonette  disease. — Cercospora  resedce,  FckL 

Fio.  1.  SiX)ros  of  funj^s,  a  liegiiining  to  germinate. — D.  G.  F. 

Fio.  2.  Spores  left  in  wat€r  forty-live  lioui's.  a  germ  tube. — D.  G.  F. 

Fia.  3.  Tuft  of  conidiophurc3  showing,  a  six)re,  b  hyplia,  d  guard  cell  of  epidermis, 

c  stroma  or  mass  of  mycelium,  e  myccHal  threads, — D.  G.  F. 
Fig,  4.  Mycelium  beneath  epidermis,  a  mycelial  threads,  h  stomata  or  breathing 

]>ores,  c  walls  of  epidermal  cells. — D.  G.  F. 
Fig.  5.  Diseased  spray  from  infected  ^lignonette  bed. — R.  C. 

Plate  II. 

treatment  of  pear  LE\F'BLiQnT,—Ento7nosporium  maculatum,  Lev. 


ip 


REPORT  OF  THE  POMOLOGIST. 


,:  I  have  the  honor  to  submit  my  foiirth  annual  report  as  po- 
^t  of  this  Department.  The  past  year's  crop  was  very  abundant 
)t  in  the  case  of  the  apple,  and  the  prices  have  generally  been 
'actory  to  the  fruit-growers.  Each  year  widens  the  range  of 
rrowth  and  consumption  of  fruits.  The  raising  by  the  farmers 
small'  land-holders  of  fruit  for  homo  use  is  constantly  on  the 
lase. 

merest  in  the  work  of  this  division  is  steadily  increasing.  In- 
es  regarding  pomological  matters  have  been  received  during  I 

jrear  from  every  State  and  Territory  of  the  Union.  More  than 
thousand  specimens  of  fruits  have  been  received,  sent  either  ■ 

lentification  or  for  study  and  comparison,  and  the  labor  required 
operly  examine  these  specimens,  to  make  drawings  or  paintings 
.em  as  the  case  has  required,  to  study  their  peculiarities,  and 
aswer  the  inquiries  and  conduct  all  necessary  coi'respondence 
jailed  into  exercise  the  utmost  resources  of  the  division.     The  1 

)rtance  of  diffusing  knowledge  as  to  the  true  names  of  fruits 
ch  that  I  think  it  well  to  repeat  the  suggestions  made  in  my 
rt  of  last  year  to  all  who  are  interested  in  this  work,  that  they  I 

Y  to  me  for  boxes  and  franks  to  enable  them  to  send  specimens  ■ 

,  free  of  postage,  for  identification  or  study,  or  as  samples  of  the 
products  of  different  sections  of  our  country.  The  extreme 
itions  of  climate  in  the  United  States  effects  wonderful  changes 
irieties  of  fruits,  and  to  study  these  changes  is  not  only  intensely 
esting  to  the  scientific  nomologist,  but  of  great  value  to  the 
bical  fruit-grower,  as  he  thus  learns  to  know  what  variations  are 
ight  by  transplanting  and  their  probable  cause.  The  knowledge 
16  changes  wrought  in  certain  varieties  often  leads  to  correct 
lusions  as  to  other  varieties,  and  a  determination  may  thus  be 
lod  as  to  the  propriety  of  their  introduction  or  rejection  without 
ixpenditure  of  time  and  money  in  experiments. 


HTRINa  AND  DISTRIBUTING  SEEDS,  PLANTS,  AND  SCIONS  OF 

FRUITS. 


\ 


rough  the  courtesy  of  the  Depai*tment  of  State  and  of  corre- 
ients  of  this  division,  I  have  secured  a  few  rare  and  valuable 
ities  of  fruit  from  foreign  countries;  and  several  public-spirited 
sns  of  our  own  country  have  donated  seeds,  plants,  and  scions  of 
je  fruits  of  native  origin,  all  of  which  have  been  distributed  in 
>  sections  to  which  they  seem  to  be  best  suited.  They  are  as 
ws: 

ga/r  apple  (Anona  sqitaviosa). — Seeds  were  received  from  the 
ippine  Islands  and  from  soutnern  Florida.  « 
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Clicrimoya  (J.  cJierimoya).— Received  from  Philippine  Islands, 

Coras  australis. — From  soiitlicTii  Louisiana. 

K(jg  fruit  (Lucuma  rivicosa). — Seeds  obtained  from  Key  "West, 
Flii.     This  is  a  very  rare  and  delicious  tropical  fruit. 

]\himmee  apple  {Mamviea  AmericanaV — A  tropical  tree  bearing 
a  largo  fruit.     Seeds  obtained  from  Key  West,  Fla. 

Downy  myrtle  {Myrtus  toTtientosus). — This  is  a  very  beautiful 
shrub  for  the  lawn,  which  bears  a  berry-like  fruit  of  good  Quality. 
It  is  tender,  except  in  the  extreme  south.  Seeds  obtained  fi-om 
southern  Florida. 

Japanese  ivahiut  {Juglatis  seiboldi). — Nuts  obtained  from  Japan, 
and  distributed  in  the  central  and  southern  States,  where  it  is  thought 
it  may  succeed. 

Myrica  rubra  (Myrica  rz^&?Ye).— Seeds  obtained  fi'om  H.  H.  Border 
&  Co.,  San  Francisco,  Cal.,  who  imported  them  from  Japan;  and! 
give  tlieir  description  of  the  tree  ana  its  fruit: 

This  evorp^rtfon  fruit-bearing  tree,  indigenuus  to  Japan,  lias  only  lately  attracted 
th»»  ntlention  of  lx)tanist3.  It  is  a  native  of  the  southern  part  ofJa^^an.  attain?  a 
height  of  10  to  TjO  feet ,  and  a  d iamel  er  of  2^0  8  feet.  The  foliage,  wliich  is  eTer^rretn, 
resembles  thr  magnolia,  and  is  of  a  firm  leatherjr  texture.  The  fruit-blossom  ap- 
jx^ars  early  in  th«i  b'pring,  and  the  fruit  ripens  diinng  the  mouth  of  July.  It  ritk-m- 
bles  in  shape  a  firm  blackberry,  an  inch  long  by  three-fourths  of  an  inell  in  Uiauiotoi. 
It  contains  a  single  seed  blone  of  liglit  weight.  There  are  txro  Tarietiesof  this  fruit, 
one  a  dark  red,  almc»Bt  black,  and  the  other  a  light  rose,  which  is  superior  in  flavor 
to  tlie  dark.  The  fruit  is  highly  flavored,  vinous  and  sweet,  and  answers  all  pur- 
poses oiir  blackberry  is  put  to. 

It  is  liclicious  as  a  dess(?rt  fruit,  makes  a  fine  preserve,  jelly,  or  jam.  The  jui<.*e 
extracted  from  it  may  h'<:  taken  as  a  refreshing  beverage  in  its  fresh  stale,  and  after 
being  aliv)we«i  t<.»  foriin-nt  jiroduces  a  line  wine;  set  witli  alcohol  a  brandy  is  piint-d 
from  it  equal  to  our  famous  blackberry  brandy.  The  trtt>  itself  is  highly  oniaiiituu\i. 
the  kirk  is  ust^ful  fc-r  dyeiiig  a  fawn  color,  and  the  timl)er  is  ufitd  in  *Jap«n  t\M\\w 
viOi:t  eic;;ant  c;vbiriOt->vare,  having  a  finer  mottlwl  grain  tlian  the  birdVeve  Uiii'A'. 
Thv  wor.tl  is  light,  t<iugh,  and  verv  durable,  llie  tree  is  ix?rfectly  harily  m  a!l  lati- 
tudes where  tln^  Ihermcnieter  will  not  fall  below  15  degrees  above  zero.  It  would 
succeed  admirably  throughout  California,  Texas,  New  Mexico,  and  all  the  Soutlwni 
States  of  the  l-nion. 

The  ]>roi>agation  of  this  useful  tnn?  ih  bc-st  carrieil  on  from  seetl  to  which  it  comes 
true,  or  by  grafting  scions  from  fruit-bearing  trees  on  seedlings,  which  will  tlius 
come  in  bearing  in  a  couple  of  years.  The  SL'cd  ought  to  he  sown  in  leaf-niuld  iuul 
loamy  soil,  with  Iwttom  heat  wliere  obtainable.  The  same  ought  to  be  kept  wtll 
Bhad(!d  and  mulched. 

The  natives  of  the  ])rovinces  of  Japan,  where  this  tree  forms  small  forests,  nav 
that  ih^.*  seed  giTminates  best  wlun  having  been  eaten  bv  birds  it  is  ]>assed  thruugn 
tlie  excrements  into  soft  leaf-mold  in  shady  places,  when  it  genu inatcs  in  a  few 
days:  or  if  tlie  s<hh1s  have  by  Jiccident  been  thrown  in  a  rubbish  heap«sv)ilnn'.l  etht-r 
vegetable  matter,  on  Ix'ing  cleaned  away,  say  after  a  month's  time,  seeds  have  been 
found  well  s] (routed  among  tlie  wastes. 

Tiie  seed  is  li^ht  and  rijM'ns  during  July  and  August.  Plants  are  not  to  Ix*  ob- 
tained as  yet,  the  JajKinese  having  never  propagated  the  tree  beyond  the  clwince 
see.ilings.  There  is  no  doubt  that  this  tree  would  be  a  most  valuaCle  acquisition  for 
'Jalifornia. 

.Myrira  ■nayii. — Tliis  is  anolliornow  spocios  fix)in  Jajvan,  seeds  of 
vvliicji  1  ill! ported  ajul  distributed  in  tln^  Southern  States. 

Kij-shiu  (jvape, — This  isa  vari«»ty  of  V  it  is  v  in  if  era  ^  which  has  beer. 

g'rowii  in  rlaimu  for  urarly  six  liundrcd  yeara,  according  to  repi-'i't-*'- 

iT  1  is  llu^  Ik  st  ixrapo  tiiev  iiave  in  that  country.    Authentic  aocouiits 

.*o  vvt'll  as  s])i'cinu'us  (;f  iIju  fuit  sent  me  from  Japan,  lead  me  to  be- 

i».:vr  lliul  Iho  varii'tv  is  not  so  Lcood  as  manv  we  now  liavo  of  tha. 

s])i'(;ic's.  Mud  i'urllu'r  iiilroductio]i  of  tlie  ^apesof  Japan  will  neitbcT 

"*  ]i(.co:--sary  nor  ])7'()ductivo  of  ^ijood. 

-'.v//>/"^7/^/  '  '^,v  '77/.V.  ^//v/\-)  is-  *^  species  of  Passion  Flower  fror 


goodsise 

Lv     i      c  puf  p      ^^^  inside  it  is 

lOBeu  of  a  mcner  stwuy  curaaiK>-iiKe  pu^Ps  which  nas  a  verv  plens- 

II  acid  taste.  It  grows  readily  from  seed,  and  although  the  vino 
mes  down  annually,  the  roots  are  perennial.    It  is  only  suitable  to 

very  warm  climate.  Seeds  obtained  from  Florida  and  sent  to  many 
01  the  Southern  States  and  Territories. 

Common  guava  {Psidium  giiaydva), 

Cattiey  guava  (P.  caitleyanum), — This  Is  a  small  red  variety. 
The  si>ecies  endures  considerable  frost. 

Mexican  guava^  incorrectly  called  **  Yellow  Cattiey  Guavia"  (P. 
luciduvi). 

Kalxi  {Dyospyrus  IcaJci), — Ha\ing  received  a  great  many  choice 
specimens  of  this  fruit  from  the  Southern  States^  seeds  were  save<l 
from  such  as  I  was  able  to  identify  as  distinct  varieties.  These  wevo 
sent  south  to  be  grown  1)3'  careful  experimenters,  ^vith  a  view  to  do- 
termiiiing,  by  producing  fruit  from  them,  the  extent  of  the  probable 
variation  of  the  seedlings  of  these  varieties. 

Cocoan  }it{Coco.s  nucifero). — Thirteen  named  varieties  of  the  clioic- 
Dst  kinds  grown  in  the  tliilippino  Islands  were  obtained  through  tlu^ 
consul  at  Manilla  and  distributed  along  the  sea-coast  in  the  exti-emo 
southern  j)ai-t  of  Florida,  where  they  are  already  beginning  to  grow. 
Hie  varieties  are  as  follows:  Grandes,  Caputiformus,  RubLsceii^«, 
Pequiiiitos,  Maputi,  Cayomanis,  Bahaii,  Pohic,  Bosa,  Boravos,  Dajili, 
Dajila  Patot,  and  Mamilaris. 

Kelsey  plum, — Grave  doubts  being  entertained  by  many  poniolo- 
gists  as  to  the  hardiness  (;f  this  plum  in  the  Northern  States,  1  .se- 
snred  scions  of  undoubted  identity  and  placed  them  in  several  of  the 
experiment  stations  for  propagation  and  trial,  wishing  espeeiallv  to 
determine  just  how  far  north  it  may  be  grown. 

Summer  Hose  Apple, — Scions  of  this  choice  summer  a])i)lo  wf^re 
obtained  and  distributed  in  both  Northern  and  Southern  States. 

Maiigo  (Mangifera  indicd), — Grafted  trees  of  six  of  the  choicerft. 
varieties  known  in  the  East  Indies  were  obtained  from  Bombay  and 
daced  in  the  hands  of  experienced  persons  to  propagate  at  Lake 
Worth,  Fla.     The  varieties  are  as  follows: 

Alphonse, — Tliis  is  said  to  be  the  best  of  all  the  mangoes  known. 
tn  weight  it  averages  about  8  ounces,  and  is  of  a  greenish  color  en- 
riched with  crimson  on  the  sunny  side.  It  is  slightlv  ol^long,  'o\v\ 
lacks  the  prominent  beak,  which  is  a  characteristic  or  many  varie- 
ties. The  tree  is  said  to  1)0  a  rather  stunted  and  straggling  grower. 
rhe  leaves  difrer  fn^m  many  other  kinds  in  having  a  bright-red  inhl- 
rib,  which  color  is  retained  until  they  are  mature  and  almost  ready 
X>  drop.  The  variety  is  quite  easily  distinguished  by  this  character- 
stic. 

Pirie, — Tliis  fruit  is  about  8  ounces  in  weight,  of  a  groeiiidi  (•(•lor 
jidtli  a  re'l  clioek,  and  has  a  i)rominent  beak  at  the  end  oppnj^ite  th-; 

em.    In  ilavor  it  is  exceedingly  delicious.    The  tree  is  a  good  grovrer 

id  takes  a  han<]sonie  shape. 

Midgohn. — Tills  is  a  variety  producing  very  large  fruit,  avera.^rrn.::: 
ibout  a  pound.  'I'he  skin  is  of  greenish-yellow  color  andrar;«ly 
jltished. 

JE    nchorr. — This  variety  Ix^ars  fruit  averaging  10  ounces,  and  is  ^>l 
lerior  quality.     The  tree  is  vigorous,  upright  in  habit,  and  bear  j 

rundantly. 

Banchore  of  Dhairey, — The  average  weight  of  this  variety  is  about 
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8  ouncGR;  in  form  it  is  oljlonp:,  without  a  boak,  and  is  yeUowisli-men 
when  ripe.  The  ilesh  is  Jtirk  golden  in  color,  very  sweet,  and  iia&a 
peculiar  sprightly  flavor.  Tlu?  tree  hears  abundantly  and  is  a  good 
grower.  It  is  said  that  this  variety  was  considered  S(j  choice  "by  the 
ruler  at  Poona  that  he  ke])t  a  guard  of  Arab  soldiers  over  the  original 
tree  when  in  fruit  to  secure  it  for  his  own  use." 

Devarubria. — (No  description  obtainable.) 

All  the  above  varieties  arc  entirely  free  from  tlie  fiber  which  is 
found  in  the  llesh  of  common  mangoes. 

It  will  be  noticed  that  a  majority  of  the  fruits  distributed  are  suit- 
able to  the  Southern  States.  This  comes  from  two  causes,  namely: 
The  fact  that  in  the  absence  of  any  fund  with  which  to  purchase  and 
distribute  fruits  I  have  been  able  to  send  out  only  such  as  were 
donated  or  sent  to  me  in  exchange,  and  such  as  are  found  in  the 
colder  parts  of  foreign  countries  have  been  more  generally  importeil 
and  distributed  heretofore. 

FRUITS  ORDERED  FROM  FOREIGN  COUNTRIES. 

THE  ASIATIC  PERSIMMON. 

Having  been  informed  by  members  of  the  legations  of  Japan  and 
Kore^i  resident  in  Washington  that  there  are  growing  in  those 
countries  varieties  of  the  persimmon  which  endure  climates  where 
snow  and  ice  abound,  I  have  taken  steps  to  procure,  through  the 
Dei)artment  of  State  and  other  sources,  seeds  and  gi'afted  trees  of 
the  hardiest  kinds,  which,  when  received,  will  be  distributed  throuj^h 
the  central  States.  This  is  one  of  the  choicest  fruits  of  eastern  Asia, 
and  especially  is  this  true  of  Japan  and  Korea.  It  is  mv  purpose  to 
thoroughly  investigate  the  subject  and  to  introduce  the  best  and 
hardiest  varieties  if  we  have  not  already  obtained  them,  ilauy 
kinds  introduced  from  these  countries  which  are  now  gi'owiiig  here 
are  elsewhere  mentioned  in  this  report. 

THE  FIG. 

Fig  culture  is  attaining  great  magnitude  in  this  country,  and  it  is 
especially  important,  in  view  of  our  large  importations  of  dried  lisrs. 
that  we  obtain  tlie  very  best  varieties  known  in  the  world  especially  for 
our  fruit-growers  in  C'alifornia,  Arizona,  New  Mexico,  and  southwest- 
ern Texas.  Many  varieties  have  already  been  introduced,  but  it  is  the 
conviction  of  nearly  all  of  the  most  intelligent  horticulturists  who 
are  experimenting  with  this  fruit  that  the  variety  or  varieties  from 
which  the  true  fig  of  commerce  known  as  the  *' Smyrna  fit?"  is  i)ro- 
duced  has  not  yet  been  obtained.  I  have  therefore  lately  taken  steps 
to  obtain,  through  our  consuls  in  several  of  the  best  fruit-growing 
sections  of  Turkey,  information  regarding  this  particular  point  and 
to  secure  cuttings  of  the  variety  or  varieties  from  which  the  choice.^t 
iried-figs  ar(^  made.  Having  learned  that  there  are  also  very  choice 
varieties  of  the  lig  growing  in  Peru,  I  have  sent  a  reauest,  through 
he  Department  of  State,  to  our  consul  at  Lima  to  make  a  thorough 
nvestigation  and  obtain  and  forward  cuttings  of  the  best  varieties 
'n  that  country. 

ASIATIC  PEACHES. 

With  the  hope  of  obtaining  a  strain  of  peaches  that  will  probably 

•to  well  in  this  country,  I  have  applied  to  our  consuls  abroad  to  ob- 

ain  from  Bokara  in'  Turkestan    several  bushels  of   seeds  of  the 

il^'Mces;  ^'-pvieties  gvowu  there.    It  is  barely  possible  that  these  may 


»OBt  OF  THB  POMOLOGIST.  487 

5e  a  raee  of  peaches  that  will  be  free  from  the  dread  disease 
L  as  "peach  yellows,"  as  to  the  cause  of  which  authorities  are 
Bed  "but  which  is  receiving  the  most  careful  attention  of  this 
bment. 

THE  GRAPE. 

he  course  of  investigations  regarding  this  fruit  I  have  been  in- 
i^  that  in  Persia  and  Palestine  there  are  varieties  of  the  choicest 
y  of  the  species  Vitis  viniferay  which  have  not  yet  been  intro- 
liere.  In  the  earl  v  part  of  this  year  I  addressed  a  letter  to  our 
;er  at  Teheran  and  another  to  our  consul  at  Jerusalem,  asking 
ihey  investigate  the  matter  and  procure  cuttings  or  rooted 
of  the  choicest  kinds,  naming  and  describing  those  which  I 
ally  desired  to  obtain.  The  following  letter  was  received  from 
E.  Spencer  Pratt,  our  United  States  minister  at  Teheran : 

I  have  received  through  the  Department  of  State  your  letter  of  the  20th  of 
jt,  inclosing  a  copy  of  a  communication  relative  to  a  paper  on  vine  culture 
jia,  which  Mr.  EEemay,  consul  (general)  of  France  at  Tauris  (Tabriz),  had 
fore  the  French  Acclimatization  Society,  and  requesting  that  I  furnish  you 
eh  information  as.I  i)osse8sed  or  might  oe  able  to  obtain  concerning  the  par- 
vines  mentioned  in  said  paper,  and  that  I  forward  you  cuttings  of  the  same 
ble. 

is  connection  I  beg  to  say  that  in  a  dispatch  which  I  had  the  honor  to  address 
Secretary  of  State  on  the  28th  ultimo,  shortly  before  the  receipt  of  your  pres- 
OTj  I  called  special  attention  to  the  superiority  of  the  vines  of  the  Persian 
nds,  and  suggested  that  your  Department  be  recommended  to  consider  the 
ty  of  introducing  the  better  varieties  of  these  into  the  United  States,  where, 
i  more  improved  system  of  agriculture  and  witli  similar  conditions  of  soil 
nate,  such  as  api>ear  to  exist  in  Cahfornia,  New  Mexico,  and  other  portions 
West,  I  was  firmly  of  the  opinion  that  the  most  excellent  results  could  be 
d. 

;herefore  with  all  the  more  gratification  that  I  note  the  interest  you  are  now 
in  this  matter  and  the  desire  you  evince  for  attempting  the  very  experiment 
roposed. 

Uiaki  Askari  and  Rich  Baba  or  Galin  Barmaghi  are  indeed  most  superior 
and  well  deserve  the  praise  that  has  been  accorded  them.  They  are  to  be 
ihroughout  the  great  pleateau  as  well  as  in  the  southern  provinces,  and  in 
Azerbijan,  of  which  Taris  or  Tabriz  is  the  capital,  and  which  the  river  Aras 

separates  from  the  Russian  Caucasus. 
5  are  mimy  and  expensive  vineyards  about  Casrine,  and  those  about  the  neigh- 
i  of  Teheran  are  annually  increasing,  yet  the  capital  derives  its  main  supply 
es  both  for  table  use  and  wine  making  from  the  district  of  Sharia,  situated 
a.  the  cities  mentioned. 

[spahan  district  possesses  also  a  considerable  acreage  in  vines,  and  so  do 
an  and  Sharaz.  All  of  these  furnish  their  pro  rata  of  grapes  for  food,  for 
tation  and  distillation. 

the  past,  however,  so  at  tliis  day,  it  is  to  the  wines  of  Sharaz  and  Hamadan, 
leciauy  to  the  former,  that  the  connoisseur  awards  the  prize  for  excellence. 
I  can  not  but  tliink  that  there  may  be  some  foundation  for  the  tradition  that 
BB  which  furnish  the  famous  Spanish  Sherries  were  originally  derived  from 
stock,  which  after  successive  transplantations  along  the  path  of  Arab  con- 
reached  at  last  the  peninsula. 

idering  this  high  and  well-merited  reputation  which  these  vines  and  their 
enjo^,  not  only  in  Persia  but  throughout  the  Orient,  thev  are  entitled,  I 
M/  specuil  consideration.  Concerning  them  I  accordingly  submit  the  follow- 
ich  possesses  the  merit  of  coming  from  one  who  speaks  from  personal  obscrva- 
niere  are  two  classes  of  vines  grown  at  Shariz  and  in  its  district,  viz,  the  irri- 
nd  the  unirrigated. 

rrigated  vines  are  generally  grown  in  the  gardens  and  cultivated  as  follows: 
I  of  about  2  feet  in  depth  and  three  in  width  are  dug  in  a  zig-zag  form,  and 
B  and  cuttini^  are  planted  along  their  borders  and  at  a  distance  of  about  2 
part.  The  ditches  are  as  a  rule  filled  with  water  once  a  week. 
J  vi  bear  in  about  three  years.  Their  fruit  is  used  for  the  table  and  dried 
,  *Tie  names  of  the  best  sorts  are  Askari,  Sahrhi  (which  is  pink  in  color), 
«a  Ajftba. 
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Tlic  Askari  and  Sahrhi  grapes  are  very  delicate  and  ripen  earlieBt.  The  Rkb 
Baba  can  Ik»  kept  until  Marcli. 

There  i.sals<)  anollu.-r  kind  which  is  named  Sur  Kusli.  TUodO  ai'o  thick-fikinced 
and  are  gt/nerally  ii;-ocl  fi^r  making  vinegar  and  sirup. 

The  unirrigaled  vines  are  tliose  whicli  are  planted  on  the  skirts  of-thehif^t  hill< 
and  entirely  depi^ndent  for  niuisture  on  snow  and  rain.  Tlieir  fruit  is  round. thick- 
skinned,  and  much  sweeter  tJian  that  of  the  irrigated  soils.  It  is  used  for  makin;; 
win*.',  sirup,  and  vinegar.  • 

The  Ust  of  the  above  varieties  conu^  from  the  village  called  Kliullar,  situated  3^ 
miles  from  Sliiraz  on  a  high  hill,  the  slopes  of  which  are  covered  witli  iuimense  vino 
ganlens. 

Both  the  irrigated  and  the  unirngute<l  vinc-s  are  trimmed  once  a  year,  durin;; 
the  inontli  of  Febniary,  when  thi'  .'ground  is  also  turned  and  manured  if  necessarr. 

I.  fr^iiail  rwerve  for  an* »ther  occasion  the  further  discussion  of  this  subjct't.  wliitli 
seems  to  broaden  as  I  enter  upon  it,  and  which,  owing  to  the  absence  hero  of  any- 
thing  like  agricultural  or  stati.^tical  bur.jaus  for  reference,  will  not  admit,  ad  jou 
can  well  iiiwi.jcine,  ol  being  readily  disixwod  of. 

Already,  howover.  I  have  begun  to  take  the  necessary  steps  for  prociuingfroiiidif- 
fer'Mit  M.'ctlun??  cul  iings  or  vines  highesf  in  repute  throughout  the  enii»ire.  wbi-.i.. 
with  such  speciii<"  iiif<)rm:iti<>ii  in  iJieiiroiuises  as  I  am  able  to  gather  from  tlu'iiuc'i 
reliable  sources,  will  be  furni.-hed  you  jih  soon  as  por-sible. 

Tl'.e  exiM'iise  and  trouble  whicii  the  above  will  entail  I  shall  lx>  happv  toasi^DEn* 
in  view  of  iIk^  object  to  lx>  atiained.  and  shall  consider  in3'sel{  amply  repaid  if.  thp>u^'h 
my  (.'iForts.  »)ur  vine-growers  shall  \m  enabled  to  rcproiluce  uiKui  American  soil  Ilk' 
luscious  I'ruiis  of  Persia's  vineyards. 

I  am,  sir,  your  ol)edient  serviuit, 

E.  8PENCi-ni  Pkatt, 

United  Siates  Minister. 

THE  DATE. 

It  may  not  ho  gcnrTiiIly  known  that  there  are  lartre  areas  in  !^<;utli- 
v.vn  Calir(.»rnia,  Arizona,  New  ^[exico,  an<I  Toxa.s  when*  in  all  jir-'b- 
ahilitv  the  dale  ?'.i;iv  ]h  s^rown  and  cnivd  for  market.  Tliis  friiit  r«- 
quin's  a  srmi-tro]»i<'al  cliMiaff".  It  will  endure  occasional  frosts,  l-n: 
tJie  air  with  ])eri<.»(ls  (.)i*  jj*r»M'  l^.^at  diiriii<i^  tliegrowiiv^^j  .season  niustl'' 
vei'\'  drv.  '.riic  soil  shouM  be  rather  rich  and  underlaid  v/iih  uk:i*v 
of  Avafi'r  within  r'.'acli  ol'  the  roots.  These  condition.«i,  I  tliink,  may 
])<•  iui<l  in  tlie  reLTioTis  al »(.%'(•  mciitio:i(.»d,  which  as  a  rule  are  very  sim- 
iliii  to  \]v.^sy-  ]!;irt.s  of  Asia  aiid  Africa  where  the  date  is  exten.sively 
grown  l\)r  co!isnni['ii«wi  arid  cx]>ori.  Water  can  be  applied  tot::*.* 
]-ools  liv  irrii^alinh,  h;.'.v.  ol'  c«»urse  it  will  bo  im])0.s.*^iblo  to  growli!;; 
dat"  wluiv  liii.-  r.'in  ii./i  1)'.'  (ion;\  It  is  now  being  trr<.)wn  in  a  sma.l 
wa\"  all  id(.»nj.c  ^yiiv  critin-  r-outh.-rn  border,  bnt  it  is  onlv  liore  fui-l 
tlii.re  thai  a  i'rw  si  ■.■•ilin;;  rrr<r^  may  nc  Feen.  Being  a  diteceou.s  plant, 
thai  is,  till.'  iiuw.'rs  ol"  iho  tvV(;  st-x.-s  b«.*ing  on  sc]>arate  tree>,  it  i-; 
neerssary  tli.ii  the  1  wo  kin<is  bi.'  t^i'owii  in  proximity,  in  default  el' 
whirh  t'I:<'  fruit  v.ill  i\'..\  crnu^  o*  ['rrf-'i'tion  for  lack  c»f  pollenatiin. 

In  dat«'-j4:ri)\vin'.;-  cur:;  !•":  [[  is  fo-.iid  that  one  rnalc!  in  even'twe:i*v 

t  rt'i-s  is  snili'-i.'-it   lo  [):;.dii.  »■  I'tlh:;    U):-  the  others.     Qnalities  aii^. 

si/.«'s  of  Ihr  si.'\«'r:.l  va.;':-;  •»  ■'  .-ili'.'r  trrt'-ttlv  om.*  from  {Ub.»tiier,  li^i  i"' 

lio  {'ii.-r  w\\\\  olh'  ]•  liT. ii'..  a»nl  x,.-  siioi.dd  thcroforo  endeavor t'>  n.*- 

ciir.'  loot. -1   sii ',']<.•?■':  '-n:y  :'i.>:;i   ih;*  In-st  frnil:-l.»i'^,»'ing  or  pistillatt.' 

r<f:..     'L'hi.'  I  an  <m.!v  :•<•  (...;  c  I'v  hrinkini':  the  earth  unout  tho  br.^«' 

^f  <t:ii  •.!•(■''>  a;;'i  \v,ii«  rinic  ii   '.'.ntil  ri.'o's  lijivt-  grown  from  tho  Last' o: 

Mil'  suck'-rs  «*r  sld"  ^■!!(■'■;  *   ":his  hciui."  :i  >\<^\v  process.     I  have  diiri:'.:^' 

n«»  ]ui.-i  Vi'ji.r  c<'n!nr.i:ii!"-.  ■='  v.'ilii  oin*  minister  at  Teheran,  the c-Mj- 

'1-L^»'!iii'a]  at   Cairo,  in  i^'.-rypt.  ai'd  \]u-  consuLs  in  Arabia  ami  A: 

;, ..  i'  i  a .  g  i  V  i  n  g  i  h  ( ■  m  ex  |  >  I  i  --  i  i  in  .-.t  r  u  c  t  i  ons  h  o  w  to  procure  and  for  war- 

'(j()i«-(l   j;l<ini.'5  <m'  ihe  i; lio i I .v-.si:  varieties.     It  will  necessarily  take  : 

7 '■  '•'•'•'  -»''    '»'"•  "K'l   '''Mil  v  .>,,<.  expense,  but  I  trust  the  good  t(' 
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be  derived  in  the  way  of  prodnoing  within  our  borders  fruit  which 
we  are  now  obliged  to  import  will  well  repay  as.  Even  if  we  may  not 
be  snccessful  in  stopping  foreign  importations  I  feel  confident  that 
WB  will  add  materially  to  the  list  of  ohoice  fruits  of  homo  growth. 


This  fruit  is  closely  allied  to  the  oranee  and  lemon.  It  has  a  very 
ttiiok  sweet  rind,  from  which  is  prepared  the  article  known  by  grocers 
iud  cooks  as  "preserved  citron,"  This  commodity  ranges  m price 
from  25  to  35  cents  per  pound,  and  is  considered  quite  a  necessary 
article  by  many  of  our  people.  Every  pound  now  sold  in  our  markets 
]a  brought  from  foreign  countries,  chiefly  from  the  Mediterranean 
regions.  In  some  parts  of  southei'u  California  ajid  Florida  the  fruit 
is  now  succosafuUy  grown,  A  few  exj>eriinent-a  have  lieeu  made  in 
the  way  of  preserving  the  fruit  in  tins  country,  but  all  agree  that  . 
the  varieties  they  are  cultivating  are  either  iufurior  seedlings  or  such 
as  are  not  entirely  suitable  for  preserving  purposes,  I  have  there- 
fore requested  through  the  Department  of  State  that  our  consuls  jit 
several  of  the  ports  in  Italy  from  which  the  citron  is  exported  obtain 
and  forward  budded  trees  of  the  varieties  grown  there,  from  which 
the  finest  commercial  article  is  prepared. 

NATIVE  Fsmrs. 

WILD  PHUITS  INVESTIGATED. 

Investigations  have  been  continued  with  a  view  to  discovering 
md  developing  the  rich  treasures  which  nature  lias  scattered  in 
ihe  form  of  wild  fruits,  and  often  hidden  in  almost  every  nook  and 
!omer  of  our  country. 

In  pursuance  of  this  idea  Prof.  T.  V.  Munson,  of  Donison,  Tex., 
tne  commissioned  as  a  special  agent  during  July,  August,  and  Sep- 
tember, and  instructed  to  visit  personally  such  sections  as  have  been 
leretoforo  but  little  known,  especially  in  the  Western  States  and 
rerritories.  Mr.  C  L,  Hopkins,  a  clerk  in  tliis  division,  was  detailed 
iO  accompany  and  assist  him,  and  the  salient  points  obtained  will 
ippear  in  the  rei)orta  of  this  division  as  occasion  may  i-equiro. 

THE  CHESTNUT, 

Nut  culture  is  assuming  more  importanc-o  as  an  industry  in  this 
jauntry  than  fonnerlv;  in  fact  until  recently  it  lias  scarcely  been 
fcfetemp'ted.  Among  trie  native  nuts  there  are  ]>orhap3  none  of  inoi'o 
SQpoitanco  tlmn  the  chestnut.  It  grows  naturally  over  a  large  part 
yt  the  United  States,  beginning  with  Kentucky  and  Ohio,  reach- 
ing northc;iKt  to  the  boundary  and  eastwanl  to  the  Atlantic  Ocean. 
Tb9  wild  nut  is  excc'w'diugly  rich  in  flavor  and  very  swcot.  in  tlioso 
r«gpect8  it  is  sui»;ri<fT  to  the  Kuropcan  or  the  Asiatic  strains.  More- 
VWW  OUT  native  clit-.itnut  seems  to  thrive  much  bettor  than  the  foreign 
varieties,  but  in  the  sizo  of  nutri  the  latter  have  the  atlvantage.  A 
muxtber  of  varieties  of  our  American  species,  Casianca  iTScu,  have 
been  brouglit  tu  notice,  and  are  now  propagated  by  grafting  and 
(mdding,  showing  signs  of  a  decided  improvement  as  compare*!  with 
the  ordinary  kinds  found  in  the  forests. 

There  are  in  Pennsylvania,  Maryland,  Virginia,  Ohio,  Kentucky, 
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Eastern  Tennessee  and  the  moimtain  regions  of  the  Carolinasand 
northern  Goor^iti,  and  all  that  part  of  onr  country  lying  northward 
of  the  States  named  (except  in  northern  New  Y<>rt  and  a  imrt  of  the 
New  Enghmd  States  whore  the  climate  is  not  suitable)  lar^^  tracts 
of  lands  now  yielding  small  returns  which  might  be  profitaWo  if 
planted  to  chestnuts,     ilany  old  worn-out  fields  which  are  practi- 
cally worthless  in  their  present  c<mdition  might  be  thus  turne<l  to 
gootl  account.     The  timber  would  bo  commercially  valua])le,  but  the 
nuts  would  bring  much  larger  returns  to  the  owner.     Once  start»4 
and  cultivated  for  a  f<»w  years,  until  they  begin  to  shade  the  ground, 
the  trees  would  retjuire  very  little  further  attention  except  to  thin 
them  out.     As  an  article  of  food  the  chestnut  is  very  valuable,  but 
at  present  the  prices  are  very  high.     Even  the  common  nuts  fmm 
ungrafted  trees  would  repay  the  use  of  the  land,  but  it  would  be 
much  better  to  plant  onlv  grafted  trees  of  the  choicer  varieties. 

In  my  report  for  ISS7,  directions  were  given  for  budding  and  graft- 
ing the  nut  trees,  which  is  a  rather  diflicult  thing  to  do;  but  with 
proper  care  a  reasonable  degree  of  success  may  l)o  attained. 

Paragon. — Perhaps  the  most  valuable  varietv  yet  introduced  is  the 
Paragon,whi(*h  was  Drought  into  public  notice  by  H.  M.  Engle&&^n, 
of  Marietta.  Pa.  It  is  possible  that  tliis  variety  may  liave  somefoiviffn 
stock  in  it,  as  the  leaves  diiVer  slightly  from  those  ot  our  native  sjwcies. 
but  the  trees  seem  to  be  very  thrifty  and  have  successfully  withstood 
the  winters  of  the  last  fourteen  yeai*s  in  Pen.sylvania.  "Mr.  Englo 
informs  nie  that  he  **  c)btained  it  from  a  few  scions  received  from  an 
amateur  horticultui-ist  (now  deceased)  in  Phila<lelphia,  and  never 
learned  where  tlie  horticulturist  got  the  stock,"  hence  the  origin  i? 
unknown.  It  has  ])erhaps  not  been  disseminated  excei)t  thron^'h 
the  iirm  now  hauclling  it.  The  tree  bears  abundantly  and  at  an  early 
age.  The  nuts  ai'e  very  large,  averaging  nearly  an  ounce  in  woiirlit. 
The  accomi)anyiiig  illustration  (Plate  1)  was  made  true  to  natiiri^ 
from  spcHMUiens  received  this  year  from  the  Messrs.  Engle. 

Duponf. — A  variety  named  Dupont  has  been  received  from  Dela- 
ware and  is  a  ])ure  nativi*  seedling  without  doubt.  The  original  tret' 
n(\ar  Dover,  Del.,  is  said  to  have  borne  from  830  to  840  worth  of  nut> 
annually  for  years  })ast,  but  within  the  last  year  or  two  the  rosobiii: 
has  ijartially  destroyed  its  blooms.  The  nut  is  almost  as  large  a.-?  th«' 
Paragon  and  fully  equal  to  it  in  flavor. 

THE  PLUM. 

Reference  has  ])een  made  to  this  fruit  in  all  my  annual  reporfj?. 
and  the  increasing  value  the  native  speci(»s  are  attaining  warrant* 
nie  in  giving  it  s])e(^ial  attention  again.     Native  plums  are  fcnuid 
in  almost  every  State  and  Territory  of  the  Union,  except  it  may  boa 
smtill  region  in  the  t^xtreme  Northwest.     The  best  varieties  seem  to 
')e  found  in  the  region  bounded  by  Minnesota  and  Wisconsin  on  the 
■lortli  and  Texas  and  Arkansas  on  the  south.     A  large  number  of 
'arieties  have  ])een  taken  from  their  native  habitats  and  bnmglit 
iito  general  notic<.\     The  Wild  Goose,  which  is  a  native  of  Tennes- 
see, is  one  <;f  the  (Oioicest  varieties  and  stands  almost  without  a  rival 
•  mong  the  varieties  (;f  Prunics  chicasa,  which  species  includes  nearly 
dl  the  earlj'  ripening  varieties. 

Having  again  examined  v.'ithin  the  p:isfc  year  specimens  of  nearly 
dl  the  leuding  varietiesof  our  native  plums,  I  feel  justified  in  saying 
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Ift-^  received  specimens  of  this  Tarietv  ( Plate  2)  from  Mr.  H. 

KCrosoeiit  City,  Iowa,  wbiRhmeasm-edll  inches  in  diamoter, 
Bwere^rown  on  imoverlnaJoi-ltroo  that  ripeiK'd  its  fruit  at  tlie 
SGvei-e  drought.  The  tl^ivor  w!ion  fresh  waa  ('qnal  to  any  of 
plums  I  have  ever  tasted,  and  when  cooked  and  critically 
waa  1638  acid  than  any  others  tried  at  the  same  time. 
r  it  is  light  red,  and  it  is  one  of  the  handsomest  wild  plums 
w.  It  has  been  in  the  hands  of  experimenters  since  1885, 
far  I  have  heard  no  complaint  of  its  being  tender.  It  is 
vident  from  the  fruit,  wood,  and  leaves,  that  it  belongs 
)  the  species  P.  ATnericana,  and  I  have  no  hesitation  in  rec- 
ng  it  to  public  attention  and  hope  it  may  be  thoroughly 
over  the  country.  It  is  possible  that  it  may  not  endure  the 
)f  some  of  the  extreme  Northern  States,  but  it  certainly 
)  far  north  as  southern  Minnesota  and  Massachusetts. 
M.  Lord,  of  Minnesota  City,  Minn.,  is  one  of  the  most  ex- 
tperimenters  with  hardy  plums  in  this  country,  and  has  a 
oher  of  varieties,  several  of  which  are  well  worthy  of  trial. 
le  newer  kinds  may  befoundfioying-stone,  Leudloff,  Cheney, 
LeDuc,  a.nd  Kopp.  All  these  belong  to  the  species  P.  Amer- 
d  will  no  doubt  prove  hardy  in  all  the  Northern  States. 
ilaimed  that  any  of  these  varieties  are  equal  to  the  European 
her  in  size  or  qualitv,  but  they  are  much  hardier  in  char- 
ree  and  especially  valuable  as  they  are  able  in  a  great  meaa- 
thstand  the  attacks  of  the  curculio. 

•a  and  fruit-growers  will  act  wisely  in  giving  our  native 
fair  trial;  for  it  is  certain  that  if  they  do  they  will  beabun- 
pplied  with  fruit  except  it  be  under  very  unfavorable  con- 

THB   CDRRAKT. 

;  the  wild  fruits  of  recent  introduction  which  are  likely  to 
special  value  is  the  wild  currant  of  our  western  plains  and 
1  valleys  {Ribes  aureum).  A  variety  known  as 
lU — Was  originated  by  Mr.  R,  W.  Crandall,  of  Newton, 
jm  seed  sown  by  him,  which  was  produced  by  a  plant  of  the 
ant,  which  had  been  removed  to  his  garden  from  its  natural 
I  southwestern  Kansas.  For  many  years  past  I  have  had  op- 
es to  observe  on  many  farms  in  Kansas  and  other  Western 
ild  varieties  of  this  species,  which  had  been  transplanted  into 
jns  of  settlers  on  the  prairies,  as  well  as  growing  m  its  native 
g  the  streams  and  ravines  of  the  States  and  Territories  lying 
M  the  Rockv  Mountains;  and  although  many  of  thevai-ietiee 
oodeize  and  quality  and  bore  abundantly,  yet  I  have  never 
jf  them  tliat  equaled  the  Crandall.  Branches  of  the  plant  that 
Bn  have  been  invariably  loaded  with  fruit,  and  in  my  estima- 
leBvily  loaded;  manyof  the  berries  were  one-half  inch  indi- 
tud  some  even  larger,  and  intensely  black,  I  have  eaten  the 
h.  in  its  cooked  and  uncooked  state,  and  although  in  my 
t  is  not  equal  in  quality  to  some  of  our  best  varieties  of  the 
d  currant,  it  is  far  better  than  any  of  the  black  currants  of 
laving  no  strong  odor  or  unpleasant  taste.  It  is  well  adapted 
B,  pies,  jellies,  and  other  preparations  usually  made  of  fruit, 
t  grows  to  a  heiglit  of  4  feet  or  more  and  is  weU  suited  to 
jeable  climatic  conditions  of  Kansas,  Iowa,  and  Nebraska, 
nk  of  the  region  even  farther  north,  as  I  never  beard  of  its 


iiivinp:  been  winter-killed,  though  varietiea  of  this  B  ^ 
ound  growing  wild  in  many  of  the  Northwestern  Ston     i    i .     t^ 
:orieR.     No  insect  enemies  have  been  found  to  defoliate  iv,  audii 

Eastcjrn  St^atoH,  where  the  ravagea  of  the  Currant  Worm  aredi  i  ^! 

to  the  common  currant  and  gooseberry,  it  has  never  been  louna  to  ^ 

attack  the  Crandall.     A  correct  illustration  made  from  a  specimen  .z: 

received  from  Air.  Frank  Ford,  of  Ravenna,  Ohio,  is  found  in  Plate  '^ 

3  of  this  report.  ti^N 

THE   APPLK.  iCcr** 

Among  the  many  now  and  little-known  varieties  of  this  fruit  wluch  '''V^ 

have  ])een  received  at  this  office  during  the  past  year  may  be  named  ;,^ ,.. 

several  whicli  give  promise  of  valuable  qualities.  i^fro 

Garfield, — The  origin  of  this  variety  is  unknown,  but  probablrit  \^^% 

was  first  grown  in  central  or  northern  Illinois^  and  the  nameGfarndd  ,  siji*. 

was  first  applied  to  it  by  Mr.  J. V.  Cotta,  of  Nursery,  111.,  whoproijft-  it?'. 

fated  it  extensively  and  brought  it  prominently  before  the  publio*  %.  ei« 
ts  chief  points  of  excellence  are  hardiness  of  tree,  combined  ""^"*" 


•VI 


good  quality  and  anpenrance  of  fruit,  and  it  is  a  Variety  worthy  of  *  \^\^. 

more  (extended  trial  m  the  Northwest,  where  apple-culture  is  carried.  ot, 

on  in  many  cases  with  indifferent  success.     In  the  letter  acconm*  ry 

panying  specimens  of  the  fruit  from  which  the  colored  iIluBtraliio>n>  li- 

(Plato  4)  wtus  made,  Mr.  Cotta  says:  »'V»i 

How  AVpll  lliis  variotv  is  ndnntod  to  this  peotion  of  the  country  Is  evino^bytls^  "\ 

fact  that  trc>(\s  twonty-iive  to  thirty  j^ears  old  are  still  ih  prime  conditun  notfrilto^ 
fftaiidiiiK  the  Kcvcro  wltitors  of  lt582-*85,  which  destroyed  the  greater  part  of  XKM^ 

orchard  ti(H^. 

Size,  m<Mlium  to  large;  shape,  nearly  round,  slightly  flatteniBX^ 
n\:;Ml;ir :  siurac »'  smootli,  In'illiantly  colored,  with  scarlet  and  orimw*^ 
St  riviks  and  sphi.-^his  over  a  yellow  gnmnd;  dots  numerous,  smaJlaa^^ 
gray;  iKU-^iii  rallior  de(>p,  abrupt,  regular;  eye  closed;  cavity  deet>  ^ 
narrow,  sli.i^litly  waved,  russet;  stem  medium;  core  wide,  usnrii^^ 
opoii,  meeting  the  eye;  seeds  plump  and  numerous;  flesh  yellowi^^^ 
w]iit»\  ratlier  cuarse  graim.'d,  firm;  flavor  subacid;  quality  goodie  5 
.^f-asnn  XoviMiilxT  to  January  in  northern  Illinois. 

Windsor. — This  is  another  claimant  for  favor  in  the  Northweit>^ 
having  originated  in  Wisconsin.     Specimens  were  received  from  Hfc" 
J.  C.  Plninl),  of  ililton,  in  that  State,  who  recommends  it  as  one (^ 
(lie  lianliosl  varieti(.'s  he  has  in  cultivation.    The  cut  (Plate 6) ifl f 
a  si)cciineii  grown  by  him.     Professor  Budd,  of  Iowa,  says  of  it:  "EI 
stands  best  of  any  ai)p]o  I  liave  from  Wisconsin."    It  appears  to* 


piite  well  flavored.     It  is  worthy  of  trial  by  the  farmers  and  fmi^ 
;;rowers  of  the  Xorthwest. 

Size,  small  to  mediuni;  slnipe,  flat,  conical,  slightly  angular  in  foi 
md  resembling  the  Red  Canaaa  J  surface  rather  smooth;  colorgreenis 


N'ollow,  suflused  with  dull  and  mdistinct  red  splashes,  rarelvstrii 
dots  gray,  numerous,  large,  surrounded  near  the  base  witn  russe"*^  ^ 
^vsiu  rather  deep,  narrow,  abrupt,  regular;  eye  smisdl  and  closeci  ^ 
t\'ity  wide,  slo])ing,  russet;  stem  medium  to  long,  slender;  CGF^ 
Miiall,  closed,  clasping  the  ej'e;  seeds  small,  elongated,  pointed,  rath.^^ 
•%dit  colored;  fl(\sli  firm,  finegrained,  juicy,  very  pale  yellow;  flayor" 
uibacid,  pleasant-  (pi^^iit.y  very  goodj  season,  December  to  spring  w* 


•  WprkTIRin 


pwe  reCaivBa'TroiOrr.TST^  JHt^Sc^       orlSd&ia,  IB'.,  this 
ml  the  niimo  Ltiooii  wna  fi^iven  it  by  itiysoJf.     Tb«  oriKiiml  ti-oe, 

jstuoil  ui'HV  ihi'  tnwii  wIh.iki?  namo  tlio  fniU.  bcara.  isiir>ail.     Mr. 

Jiii.y  ^;iys  .-f  jl: 

Ike*  b  tound  oompwit  httad,  wood  Bhwt  jofnW,  In  all  remects  raembllng  At 
dWanee  tiie  Wliuner  No.  80  Cmb.  VtM  tree  ftom  whiob  I  send  tou  epeoi- 
Bm  Whitaenr  No.  ao  On*,  Red  Aatwohan,  r  '  *" 

ii  I  have  left  in  aa  orchard  of  netirlj  o 


a  good  sort  to  introduoB. 
aoar  in  his  opinion.  The  illustration  on  Plate  61  Fig-  1,  wfts 
^m  an  aTerage  specimen  received  from  Mr.  McKinney. 
,  medium  to  large;  shape,  irregular,  Hattened,  unequal;  sur- 
ouooth,  yellow,  and  ^een,  slight  bronzy  blush,  a  few  ruesety 
es;  do^,  numorouB,  irregular,^  and  russety';  basin,  deep,  some- 
elongated;  irregular  and  wrinkled;  eye  generally  open,  and 

reflexed;  cavity  closed,  narrow,  acute,  irregular,  rarely  ru9- 
item  short,  stout;  core  medium,  open;  seeds  abundant;  flesh 
",  firm,  fine-grained,  juicy;,  flavor  mild,  subacid,  pleasant; 
y  good;  season  from  Clctober  to  January  in  northern  Illinois. 
er. — A  variety  originated  by  Mr,  George  P.  Peflfer,  of  Pewau- 
Vis.,  from  seed  of  Pewaubee  apple,  and  named  in  his  honor. 
'Iftte  6,  Fig.  3.)  It  is  thought  to  be  bettor  than  the  parent  va- 
n  some  respects,  and  I  bespeak  for  it  a  fair  trial  in  the  colder 
.  SiEe,  medium  to  large:  shape,  diameters  nearly  equal,  angu- 
.•egnlar,  slightly  lop-sided;  surface",  polished,  yellow  with  abun- 
pushos  and  flecks  of  bright  red  and  scarlet,  handaomo;  dots, 
Wua,  brown  or  gray;  baam,  deep,  abrupt,  irregular  or  ribbed; 
(Jen,  large,  with  reflexed  sepals ;  cavity,  medium,  sloping,  nearly 
a,  very  slightly  russeted;  stem,  short,  thick,  fleshy:  core,  open^ 

meeting  the  deep  eye  cavity;  seeds,  many,  large,  plump;  fl^sh, 
,  tender,  fine  grained,  jucy;  flavor,  subacid;  quality,  fair  to 
Mason,  oarly  winter  in  Wisconsin. 

mUess  and  coreUaa  apple  {so  Called).— For  Several  yeats  past 
taX  papers  have  mentioned  a  variety  said  to  be  bloomlesa,  core- 
ad  seedless,  and  after  several  trials  I  have  been  able  to  secure 
lens  from  Mr.  G.  W.  Robinotte,  of  Flag  Pond,  Va.,  on  whose 
ihe  variety  grows.  (See  Plate  7.)  Its  Origin  is  a  matter  of  con- 
ble  doubt,  .is  varieties  of  similar  description  have  been  men- 
.  for  many  years  and  oven  centuries  past.  The  tree  is  not 
less,  of  course,  as  it  would  not  produce  fruit,  but  the  flowers 
10  ^tals.  The  essential  org-ins  are,  however,  very  well  devel- 
uid  the  pistils  especially  so.  The  fruit  is  small,  dull  red, 
,  with  yellowish  green  color,  and  onlj^  fair  in  quality.  Sev- 
iQcimens  received  from  Mr.  Robinette  in  October  of  this  year 
Cftrefully  examined;  each  one  was  well  supplied  with  seeds. 
nljr  was  there  a  core,  but  the  core  was  unusually  well  devel- 
tit0re  being  a  secondary  and  even  a  tertiary  core  with  a  few 
in;each,  extending  towards  the  calyx  and  causing  an  opening 
nearly  one-half  inch  in  width  and  about  the  same  in  depth. 
riiitety  is  not  valuable  as  a  fruit,  but  as  a  botanical  curiosity  it 
i  be  of  some  interest  to  those  engaged  in  the  study  of  vegetable 
^)gy.  I  mention  it  tliat  the  retMieT  may  not  be  induced  to 
"b^  irith  the  expectation  of  having  choice  fruit. 
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THE  PEAR. 

Philopena, — Within  the  past  jrear  there  have  been  brought  to  my 
notice  a  few  varieties  of  this  fruit  which  are  well  worthy  of  notioa 
Of  this  number  is  the  Philopena,  a  seedling  variety  originated  by 
Reuben  Ragan,  that  venerated  pioneer  nomologist  of  Indiana.    Hb 
supposed  it  to  have  been  grown  from  seea  of  theBeckel.    The  old  tree 
is  now  about  fifty  years  old  and  more  than  a  foot  in  diameter,  and  80 
far  has  been  free  trom  disease,  bearing  large  crop®  of  fruit  regularly. 
Specimens  were  sent  me  this  year  by  Prof.W.  H.  Ragan,  of  Green- 
castle,  Ind.,  the  son  of  the  originator.    The  illustration  (Plate  7)  waB 
made  from  one  of  these. 

Size,  medium,  3^  by  2i  inches  in  diameter;  shape,  rather  long,  i^ 
regular,  unequal;  surface,  rather  smooth,  bronzy  olive,  with  a  duD 
mottled  blush  on  the  sunny  side;  stem,  short  ana  stout;  basin,  shal- 
low; calyx,  small,  closed;  core,  small,  compact,  connected  by  toneh 
fiber  to  the  stem;  seeds  numerous,  rather  small,  and  plump;  fle^ 
firm,  fine-grained,  but  becoming  quite  tender  when  ripe;  quality, 
good;  season,  October  to  Novemoer  in  central  Indiana, 

GRAPE  SIRUP. 

A  new  industry  has  just  sprung  up  in  California,  which  gives 
promise  of  being  a  profitable  one  to  the  grape-grower  and  very  ac- 
ceptable to  the  consumer  of  the  product. 

A  sirup  is  made  by  evaporating  the  freshly  expressed  juice  of 
the  grape  until  it  becomes  about  the  consistency  of  molasses.  In 
view  of  the  fact  that  in  California  there  are  hundreds  of  thousands 
of  acres  planted  to  the  varieties  of  Vitis  vinifera,  which  are  very 
rich  in  sugar,  and  that  the  priceof  wine  into  which  they  have  hereto- 
fore been  largely  made  is  exceedingly  low,  it  would  seem  that  the  man- 
ufacture of  grape  sirup  is  a  good  way  to  utilize  the  crop.  I  have  been 
informed  that  this  sirup  can  be  produced  at  a  cost  not  exceeding  50 
cents  per  gallon,  and  if  this  be  true  I  see  no  reason  why  it  may  not 
become  a  staple  article  of  food  as  the  means  of  production  are  prac- 
tically witliout  limit.  Samples  have  been  received  from  Snaveley 
&  Baker  of  Woodland,  Cat.  These  were  thoroughly  tested,  and 
persons  who  are  competent  judges  conceded  that  in  quality  it  was 
quite  equal  to  maple  sirup.  The  flavor  of  the  sirup  depends  some- 
what \\\yoTi  the  variety  of  the  fruit  from  which  it  is  made,  but  all  the 
sirups  have  the  peculiar  delicate  taste  which  reminds  one  of  the  best 
raisins.  As  a  table  sirup  and  for  culinary  purposes  it  seems,  after 
trial,  to  be  very  satisfactory. 

A  FRUIT  LADDER. 

There  is  scarcely  a  farmer  who  does  not  occasionally  need  a  ladder 
in  i^atlierin^  his  fruit;  and  I  take  pleasure  in  submitting  a  drawing 
ind  (h^scription  of  the  best  one  I  have  ever  seen.  Take  a  pole  of  any 
lesired  length,  but  not  of  large  diameter,  sharpen  it  at  the  top  to  a 
4iiu  point,  and  several  feet  from  the  top  put  a  fiat  iron  band  about 
t,  or  in  case  a  band  is  not  at  hand  it  may  oe  securely  wrapped  with 
viro  to  keep  it  from  splitting.  But  the  band  should  not  oe  thick 
:>r  with  sharp  edges  else  it  may  cut  or  chafe  the  bark  of  the  tree.  H 
lu^  crrain  \  straight  it  may  be  split  with  wedges  from  the  butt  to 
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1b 'band,  or  it  may  be  split  witli  a  rip-saw.    Now  spread  it  at  the 

ittoxn  to  fleveral  feet  in  width,  and  if  the  ladder  is  to  be  quite 

U  tliia  should  |be  5  or  6  feet  or  even 

.ore.     Nail  a  brace  temporarily  across 

le  butt  ends  to  hold  them  apart,  and 

ore   lioles   at   proper    distances   and  at 

poper  angles;  or  it  the  spread  is  not  too 

reat  they  may  be  bored  oef ore  the  pole 

1  split.     Rounds  of  tough,  strong  mato- 

ial  may  now  bo  inserted,  beginning  at  the 

op,  first  removing  the  brace. 

Such  a  ladder  can  be  thrust  upward 
nto  a  tree  and  placed  in  a  fork  or  against 
I  branch  without  danger  of  falling  or 
oeinpc  unsteady,  and  it  lias  Ihe  additional 
advantage  of  beinc  yery  light  at  the  top 
and  ensy  to  handle.  If  desired,  a  third 
leg  or  briice  can  he  added  by  hingoing  it  to 
the  top  round  through  a  hole,  thus  making 
a  step-ladder.  • 

FRUIT-QROWINO  IN  FLORIDA. 

During  a  part  of  the  months  of  Febru- 
ary and  March  of  the  present  year,  I  made 
an  official  yisit  to  Florida  for  the  purpose 
of  becoming  acquainted  from  actual  ob- 
servation with  the  condition  of  fruit  cul- 
ture there,  and  in  order  better  to  uuder 
stand  the  pwidiar  conditions  willi  which 
the  fruit-grower  of  that  State  has  to  deal. 
The  citrus  fruits,  and  especially  the  orange, 
which  is  the  mainstay  of  the  Florida  f  ruit- 

Sowers,  were  somewhat  past  the  flush  of 
eir  season  of  ripening,  but  in  eyery  sec- 
tion yisitcd  opjiortuuity  yet  remained  to  observe  the  ripe  fruit  upon 
the  trees.  The  limited  time  at  ray  command  did  not  admit  of  a  visit 
to  the  west  coast,  but  the  conditions  in  the  central  part  of  the  State 
md  of  the  east  coast  were  tlioroughly  investigated. 

The  orange-growing  section  is  bounded  on  the  north  by  a  line  run- 
ning east  and  west  passing  not  far  from  Jacltsonville,  which  is  near 
the  north'.'rit  jiait  of  the  State,  and  on  the  south  by  one  rimning  in 
a  north ea^ltirly  direction  from  Charlotte  Hnrhor,  ou  the  Gull'  coast, 
to  the  Atliintic.  South  of  the  latter  eillier  tlie  cidture  of  the  orange 
luis  been  very  little  atteiii]>ted  r)r  the  climate  is  misuittxl  to  it.  The 
refi:ion  between  these  lines  contains  suflicient  land  suitable  to  orange 
cmtare  to  produce  a  supply  tliat  will  fully  meet  tlie  demands  of  the 
entire  United  States  fur  yeai'.s  to  come.  The  product  of  California 
and  Louisiana  is  not  to  be  overlooked,  but  if  it  were  necessary  to 
secure  tlie  entire  suij]^]y  of  oranges  for  the  Northern  markets  from 
Florida  (which  is  not  the  case)  there  appears  to  me  no  good  reason 
why  it  might  not  lie  done. 

The  orange  crop  of  Florida  last  year  amounted  to  nearly  2,0tX),000 
boxes,  and  observation  leads  me  to  believe  that  the  trees  now  planted 
wiUjiroduco  within  the  next  ten  years  10,000,000  boxes  annually,  as 
AG  89 30 
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-  tbp  nraagn  ime  is  Ion;;  Itvf^d  and  a  contii 

■  oajliii'e.     Soma  of  the  Mvft  ive*^  now  i 

1)p  ill  full  bimriiii;  Um  ypots  Iif-nPc.     It 

with  sppcial  favar  cif  any  ifoiiii'iii^n-  pni  i 

;  tion,  as  buyond  lioulrt  many  plartw  wlii''    ■ 

,  as  (TO o'l  as  those  visited.     1  endfiavored  t" 

tu  far  as  the  season  would  permit,  growi  ■ 

.  Sie  highest  to  the  lowert  and  from  tho  rn 

I  iftve  tnought  good  orauRta  can  not  begiv"  u  ui  ■i^.j  i^a-.  ^.lu.i-  ;.jr. 

I  itud,  but  raauy  orchards  whicU  I  visiUni,  wid  oi'  which  1  .-atHiviJty 

riestod  the  Emit,  gave  conviooing  ftvidHiioo  to  tlio  coutrary,  aicl  !  'hiy 

l-lievo  that  with  proper  fertiliKatioii  and  fuUivalion  of  thi-  m.II  mvm- 

I  daut  crops  may  be  grown  on  micL  laaiiii.    The  aroiit  lack  <•:'  YIktvU 

I  is  rich  laud,  but  whero  nob  eoil  is  wanliiiia  good  aeoso  ma}  !»■  "!'■:■ 

Icissd  with  eatisfactorj-  results.    Very  rich  and  extenaive  j.iii.',pbiv'i' 

Ltedi!  h«vc  r'jcontly  been  discovered  iuwcsfura  Florida,  ainj  ib.s  m/iv 

Tsolvo  the  problem  of  commercial  manurus  for  thft  State,    Tl'WIiKI 

I^G  wcstGrn  part  of  the  Stat«  tliero  lies  a  broad,  slightly  dt-vatei 

1  ridge,  nmning  gom>rally  ia  a  Boutlmu^torly  dirBction,  wUicU  iaa^ 

rpart  is  covoiod  by  a  growth  of  hard- wood  timber,  coiiinistiiig ciu^ 

[  of  oak.  several  eneoies  of  elm,  hickory,  magnolia,  and  rod  bev.    Tlw 

'  eoil  13  of  a  much  urmer  nature  than  thiit  of  the  pine  lands,  and  is  com- 

jmsod  in  part  of  clay;  rooks  protrude  from  tlia  surface  m  syme  v^J^ 

tious  of  these  higher  lands.    Here  may  ba  soon  some  of  the  wrt 

orange  orchards  in  the  State,  and  I  tliinb  it  is  univyrsoliy  adtaitlwi 

that  such  lands,  where  froata  are  not  likely  to  lujuro  the  cropSf  at 

tho  beat  suited  to  orange  culture,  and  in  ftuit  to  that  of  all  citroi 

fruits.    Such  lands  are  usually  called  "high  hummock,'"  in  contra- 

distinction  to  the  "low  hummock,"  which,  in  addition  to  a  nsiilu 

growth  of  hard  wood,  bear  also  the  cabbage  pabnetto,  and  lie  iwsr 

the  lovol  of  the  numerous  lakes.     It  is  in  the  hummocks  that  tlie 

wild  orange  groves  are  found,  and  novor  iu  the  pino  lands.    Tbew 

wild  grovee  are   seedliujja  from   old    plantations  esUblished  bj 

Spaniards  and  other  foreigners  who  first  followed  tho  nborigiau 

inhabitants  of  Florida. 

None  of  the  citrus  fruits  are  thought  to  be  indigenous  to  the  Anus- 
ican  continent,  though  a  claim  to  the  contrary  has  recently  beoft 
made  in  behalf  of  Mexico. 

On  the  east  coast  of  Florida,  ranning  parallel  witli  the  ocean  axA 
separated  from  it  by  a  narrow  strij)  of  land,  are  bodies  of  WAter, 

fenerally  a  little  salt,  i-eaching  almost  the  cntiro  longth  of  the  8tAt«. 
'hey  are  connected  with  tho  ocean  by  shallow  inlets,  and  vary  ia 
width  from  one-half  mile  to  several  miles.    They  are  narrow  shallow 
Bounds,  but  are  commonly  spoken  of  as  "  rivers."    Such  are  Indian, 
Hillsborough.  Halifax,  and  New  Hivers,  and  such  is  ].^o  WorUi.   1 
Along  these  bodies  of  water,  and  reaching  but  a  short  diatoucfl  from  J 
them,  are  some  of  the  finest  aud  most  productive  oraojfe  luadfi  in  tha  1 
State.  I 

TROPICAI*  FKDira.  I 

As  commonly  underatood,  tropical  fruit«  are  aucU  as  wiU  not  en-  ' 
duro  fi'ost  without  injury;  and  even  in  Florida  tho  plucea  wlierc  they 
will  grow  snccassfully  are  comparatively  limitod  in  eitont.  The 
Influence  of  the  water  upon  the  cold-air  waves  which  ffwwp  over 
tho  country  is  well  known  and  easily  understood  hy  practitMif  frait- 
r  growers.    As  in  Florida  the  waves  usually  piusA  m  oa  ooatoly  or 


ntlieasteTlf  direction,  the  r^on  south  or  southeast  of  tlio  lakes  is 
«eet  from  attacks  of  frost.  One  location  found  in  my  travels  along 
le  eoatlieastem  shores  of  Lake  Apopka  was  of  this  clin,rii,ctei-,  and 
IthouKh  *  frost  had  fallen  over  nearly  all  the  State  not  long  before 
vas  tnero,  the  banana  and  pineapple  plants  and  marffo  trees  of  this 
egion  showed  no  signs  of  having  been  touched;  and  tliere  are  many 
nch.  protected  nooks  in  other  parts  of  the  Statn.  South  of  Charlotte 
iarbor,  as  I  have  been  credibly  inf  cn^med,  tho  tender  plants  and  trees 
l&TB  for  some  years  past  suffered  little  or  no  damage  bj'  frost.  On 
ihe  east  coast,  beeinuing  at  tiie  north  end  of  Merritt's  Island,  which 
IS  a  little  south  of  the  twenty-ninth  parallel,  the  successful  cultiva- 
tion of  the  pineapple,  banana,  mango,  sapodJlla,  and  other  tender 
trees  begins ;  and  having  traveled  tho  entire  length  of  Indian  River 
to  Jupiter  Inlet  and  beyond,  I  can  state  from  personal  observation 
that  the  cnltui-e  of  these  fruits  is  carried  on  qnite  successfully,  though 
In  a  rather  small  way.  This  is  especially  true  of  the  long  strij)  of  land 
lying  between  Indian  Kiver  and  the  Atlantic  (;)cean,  wliere  I  saw 
many  acres  devoted  to  the  culture  of  the  pineapple.  At  Eden,  which 
ii  on  the  mainland  on  the  west  side  of  Indian  Kiver,  there  are  some 
at  the  most  extensive  pineapple  plantations  in  the  State. 

A  desire  to  examine  the  Lake  worth  I'egion  led  me  to  pass  south 
of  Jupiter  Inlet,  8  miles  from  which  point  lies  Lake  Worth.  This 
body  of  water  is  about  30  miles  long  and  averages  about  a  mile  in 
vidtli,  and  upon  its  borders  I  found 

The  Cocoanot  (Cocm  nudfera) 

growing  luxuriantly  and  bearing  abundantly.  Nothing  that  I  have 
ever  seen  in  the  form  of  trees  or  jilants  excels  in  graceful  beauty  the 
waving  leaves  of  this  tropical  palm.  The  oldest  of  the  trees  wore 
raised  from  nuts  planted  by  Mr,  Lang  in  18C0,  and  about  twenty  of 
tiiem  are  still  standing,  being,  I  judged,  about  35  feet  in  height. 
They  were  loaded  with  great  clusters  of  nuts,  which  forcibly  re- 
minded me  of  pictures  oi  the  Orient,  Every  residence  along  the 
shore  on  either  side  is  graced  with  cocoanut  trees,  and  many  persons 
are  planting  them  by  the  acre.  Whethor  or  not  this  enteii>rise  ivill 
prove  a  financial  success  so  far  as  the  fniit  is  concerned  I  am  as  yet 
anable  to  say,  since  tho  cocoanut  is  brought  from  the  tropics  by  tho 
riiip-load  so  clioaply  that  it  will  be  at  least  difficult  to  ooinpeto  with 
the  foreign  product  in  our  markets,  Howevcrthis  may  bo,  thr-re  is 
no  doubt  of  the  success  of  the  growth  of  the  cocoanut  in  this  region. 
Hundreds  of  thousands  of  young  cocoanut  trees  are  growing  along 
tho  coast  and  adjacent  islands  as  far  south  as  Key  West. 

It  may  not  be  genei'jilly  known  tlwit  the  cocoanut.  as  it  ajipears  in 
Omrmarkets.  is  stripped  of  tlie  coar-so  fiber  or  bast  which  surrounds 
tt,  and  which  mnki's  a  covering  about  2  inches  thick,  with  a  smooth 
BXterior.  Tlie  nuts  hang  in  largo  cluster;)  of  from  ton  to  fc>rty  or  even 
more,  and  several  such  clusters  art'  fnundonalargetreo.  weigliing  iu 
the  aggregate  some  liuinhx'ds  of  pounds.  The  cocoanut  lias  no  fixL'd 
Siiue  of  ripening,  as  the  Ilowers  keep  constantly  appearing  mu\  the 
ipe  nuts  dropping.  Thrifty  cocoanut  trees  are"  oxpecle<I  to  produce 
mioh  about  one  nut  for  every  dny  in  tho  year,  but  they  rai-ely  produce 
ttBuuiy. 

The  Sai-odii.i.a  (Aelirria  aapiifa) 

g  an  evergreen  troj)ic;d  ti'ee.  I  saw  it  growing  in  several  places, 
JKttn  Merritt's  Islaim  southward.    Thi^treo  is  very  handsome,  tuough 
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soeciliiii^s  and  tlio  tniit  is  luiich  interior  to  tlie  choicer  kinds,  i 
are  only  i)ro|)a<i;ated  by  grafting.  A  number  of  the  best  Idiids 
been  recently  introduced  and  it  is  expected  that  within  the  nes 
years  our  N(;rtliern  markets  will  begin  to  receive  the  fruit. 
i'ruit  a ve raises  in  weight  from  8  to  10  ounces  and  is  kidney-sh 
with  a  largt*  liat  seed  in  tlie  center  to  which  is  attached  a  sort  of 
especially  in  the  common  or  i>oorer  kinds;  but  the  choice  vai 
are  entirely  free  from  this  characteristic.  The  flesh  is  yellow 
exceedingly  sweet  and  aromatic  in  flavor.  The  fruit  will  a] 
be  rare  and  high  priced  in  our  Northern  markets,  but  there  is  n 
son  why  wo  may  not  produce  a  large  share  of  the  amount  cons 
by  onv  peoples  inst(?ad  of  importing  it  from  the  West  Indies,  as  i 
tlie  cas(%  while  pe<>])le  living  in  tropical  Florida  may  enjoy  the 
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Wility.  Alcng  liic*  suutfi  end  ol'  "IiKiiaii  River"  and  on  thi?  iti'iiin- 
i  bet^veeu  Lake  Worth  and  the  ocean  I  saw  many  small  plauta- 
18  of  tliG  "banana,  hut  the  variety  usually  cultivated  is  the  dwarf 
jcies  known  to  science  as  Musa  cavendishii.  This  does  not  grow 
ire  than -i  to  (i  feet  high,  and  the  "fingers"  are  comparatively  small, 
b  tlie  quality  is  quit*  good  although  not  equal  to  those  we  usually 
r  in  our  markets.  The  banana  needs  rich  land  and  careful  cult- 
There  is  very  little  land  suitable  to  its  growth  in  Florida,  even 
.  B  climat-e  was  sufBciently  mild,  and  I  seriously  doubt  if  tanaiia 
iltnre  will  ever  be  carried  on  profitably  exceptina  very  small  way. 
Hart's  Choice,  a  variety  of  Musa  orientuvi  is  a  very  small  grow- 
ingkind  which  was  hrouglit  into  public  notice  by  IVIr.  E.  H.  Hart, 
of  Federal  Point,  Fla.,  ami  is  sometimes  called  the  "fig  banana;"  in 
quality  it  is  the  best  I  have  over  tasted  of  the  Floriila  product. 
This  variety  probably  might  be  tested  with  profit  by  the  amateur 
fruit -growers  of  southern  Louisiana,  southern  Texfis,  and  southern 
California. 

Many  other  tender  fruits  are  grown  in  the  southern  part  of  Florida, 
the  culture  of  which  will  in  due  time  attain  couaiderable  importance, 
and  it  is  my  pui-pose  to  mention  some  of  them  in  future  reports. 

8BD1I-TROPICAI.  FRTTITS. 


The  confused  condition  of  the  nomenclature  of  this  fruit  for  years 
past,  both  in  Japan  aud  in  this  country,  is  a  matter  of  regret  an'd  an- 
noyance to  eultivatoi-s.  Thousands  of  trees  have  been  imported  from 
Japan  bearing  the  names  of  the  best  established  varieties  there, 
which  have  proved  upon  fruiting  to  be  often  incorrectly  named.  One 
case  ret-ently  has  come  to  my  notice  in  which  ten  trees  bearing  the 
name  of  one  of  the  leading  varieties  had  been  imported  with  special 
care,  and  when  they  fruited  there  were  found  to  be  three  varieties,  no 
one  of  which  was  that  which  the  importer  had  sought  to  secure.  In 
ISK?  I  was  able  to  get  specimens  froin  the  Southern  States  .sufficient 
in  number  to  enable  nie  to  determine  tlie  characteristics  of  three 
Tarioties,  viz,  Hachin,  Tane  Xaahi,  and  Yemuii. 

Lost  year,  owing  to  the  prevalence  of  yellow  fever  in  Floiida  (where 
B  majority  of  the  trees  now  fruiting  are  found),  it  was  not  possible 
to  secure  specimons  either  by  mail  or  express,  but  during  the  present 
year  we  have  been  much  more  successful.  A  great  quantity  of  the 
iruit  has  boon  received  frem  every  State  and  Territory  in  which  it 
grows,  ami  the  matter  has  received  close  attention  from  first  to  last. 
Havingthe  benefit  of  origimvi  paintings  made  by  Japanese  artists, 
.  and  descriptions  of  the  dilTereiit  Kinds  given  by  pomologi-sts  of  that 
country,  and  a  considerable  correspondence  with  them  as  well  as 
-witli  a  large  number  of  the  jjrincipal  growers  and  inijiorters  of  the 
fruit  in  this  country,  I  feel  jiistiiied  in  saying  that  onlv  about  ten 
leading  varieties  aie  grown  largely  in  Japan,  all  of  wliicli  have  been 
introduced  and  are  now  fruiting  in  this  country.  The  above  men- 
tioned three  varieties  described  in  my  report  of  ISS?  ai-e  among  the 
number,  and  the  others  ai-e:  Ilyakume,  Zeiigi,  Yeddo  Ichi,  Yamato, 
Diadai  Mam,  Kui-okume,  and  Gosho. 

In  the  course  of  my  examination  and  study  of  the  different  kinds 
of  this  fniit  from  didlerent  localities  I  have  ai-rived  at  the  following 
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Bnclusions:    No  vaHoty  is  absolnlftly  spodleei  uudor  "' 
jlancos,  ftlUimigh  ae«(iB  are  fawest  in  tbc^o  gpnorftlly  ']■ 
"aDOtUoKS."    I  am  informoi!  by  Kev,  Mr.  Lrioruis.  of  Yokn 
tlliel>eOn  n  cIhhp  nljsnrver  fif  ttiis  fruit,  fur  many  years  jij! 
Japan  the  Yenion  ia  oftflii  quite  aeody,  butiu  tiia  tomiti-y  -i  .■.,.,-.; 
80.    The  Yeddo  tchl  and  Zengi  are  uiofb  iucliDed  in  be  seedy  than 
any  otlior  vorietiM  (of  tlioee  meiitionwiaa  "eyerllesa"!  that  Iha^Tiet- 
atnintfd,  »iid  Kpecimena  of  Zengi  liav«  been  aent  me  wliich  wpte  qnil^  f 
sesdy,  y«t  fruit  of  tlio  samo  tree  inat  ypar  was  almu«t  devoid  a(  smvU,   i 
I  tiieroforo  Cfjncludo  that  this  difference  result.'!  from  variation  of  lb*  j 
esaeiitial  organs,  the  stamens  sometimes  bBiiig quite  abmidaittaudat  i 
other  time*  waniiaa,  or  nearly  so;  or  it  mayXe  the  effects  of  wltl  OTJ 
rain  that  deBtroya  the  poIlen-  or  prevents  Ita  falling  on  (hi?  jiiRtilW^ 
flowers,  ursome  other  local  oauae  that  we  have  uotytttlfitinu'd.    IlAfl 
also  ohsurvod  that  fhejle»h  ia  flark  cohred  or  flecked,  u-tth  lruim6 
purple  3trfak^  only  immediately  next  iheseeda.     Somntimoa  onlyoi 
or  twosraall  soods  will  he  found  in  a  spettimen,  and  usually  iusurh  eat 
the  Scwh  i3  darkened  near  them,  and  elsewhere  il  is  orange  oolov 
withno  brownish  streaks.    The  very  f<eody  variMius,  such  a«Z(' 
and  Yeddo  Ichi,  are  always  dark  fleshed,  and  Hpoclmens  of  Yen 
Tano-Vaahi,  or  others  having  no  seeds,  are  light  colored.     It  is  «J 
observ'ed  that  the  dark-colored  flesh  is  not  acrid  or  aBtrinijent  wh 
yet  hard,  but  the  hght-colored  flesh  is  nstringent  until  mtt.    It  «^ 
thereforo  not  be  correct  to  couoludo  because  a  specimen  or  a  fM 
specimens  of  a  variety  are  seedless  or  seedy  that  the  variety  is  i 
versally  so. 

Hyakumt  (ITy&-ku-m&). — Plate  9  is  an  illustration  of  Hj-abi.. 
which  is  tlioii^nt  by  many  good  judges  to  be  one  of  the  very  bi..  , 
varieties.  In  size  it  is  one  of  the  laripest,  single  specimens  sometim« 
weighing  a  pound  or  more.  The  literal  translation  of  Hyakume  il 
"one  hundred  ni^,"  the  word  me  being  a  imit  of  weight  in  JapftU,  a  '  ' 
a  hundred  mi  being  about  equal  to  one  pound  according  to  ourstaa 
ard  of  weight.  In  color  the  fruit  is  light  orange  and  not  so  d«k  i 
some  of  the  other  varieties.  Koar  the  apex  a  number  of  marks  llkl 
piu-acratohes  or  leather  cracks  are  uaualTv  found,  which  arc  shown  ft 
the  illustration.  It  is  elongated  and  slightly  conical  in  shaix.',  hutS 
depressed  and  somewhat  furrowed  a.t  the  point,  lu  flavor  it  i*  aT 
collont.  Tho  tree  is  commonly  said  to  bo  an  ahtmdant  boar«r  U 
attains  a  good  size,  The  illustration  given  In  this  rt^port  was  Qladi' 
from  a  specimen  received  from  T.  K.  Godbey,  Waldo,  Flu.  Seab 
arc  occasionally  found  in  this  variuty,  aud  their  length  is  abaut 
twice  their  diameter, 

redfto/t'^rt.— Literally  translated  "First  from  Yeddo,"  but  chaagfil 
Into  our  English  form  it  is  "Yeddo'sBeat."  It  is  medium  aizf^l.  HAt 
in  shape,  regular  in  outline,  with  a  slight  depression  at  Ihe  point  oj*- 
poaite  the  stem.  It  is  bright  red  in  color,  being  among  the  dat'ktffit 
varieties  known.  The  nosh  is  universally  dark-brownkh  purpl« 
throughout.  Theflavor  is  exceedingly  rio'h  and  Bwe*)t,  Tho  bwnIs 
are  usnally  quite  abundant  and  well  developed  and  are  about  like-  a 
lima  bean  In  shape.  The  tree  is  saiil  to  ho  an  ahujidaut  b'jaror,  and 
ia  among  the  hardiest  varieties  introduced. 

The  specimeus  from  which  th«  coloreil  lUustrBtion  (Plato  lo)  was 
made  were  received  from  Q.  L.  Taber,  ot  Glen  St.  Uary,  Fla. 
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PUTCTRH  WOSK. 


It  IS  my  pui-poso  to  co]i*inuo  tho  iiiA-cstigation  of  tlie  wild  fruits,  as 
believe  there  is  a  vaat  store  of  wealth  in  tlicm.  This  is  especiallv 
rue  of  the  wild  grnpo,  i>liim,  ain.1  many  of  tJie  smaller  fmits.  Fol- 
crcringr  ttio  inonograpli  on  tJie  wild  grapo  will  be  undertaken  one  ou  tlie 
rild  plum,  covering  tlio  entire  genus  Pntnva  as  it  is  Fonnd  in  tho 
Jnited  States.  Tho  investigation,' oollootion,  and  pulilicatiou  of  con- 
lise  information  relativo  to  wild  fruits  in  thoir  native  habitats  and 
lie  peculiar  L-onditioiLS  under  which  they  succeed  or  i'ail  as  well  as 
Jie  possible  discuvi-ry  of  valuable  varieties  will,  inmy  opinion,  be  of 
^eat  beiieflt  tu  fniit-jji-owers  as  well  as  of  interest  to  scientists. 

In  foreign  crtiintriea,  and  especiallv  in  Asia,  thoro  are  many  varie- 
ties and  oven  sj)ecic'S  and  genera  of  fruits  which  have  not  been  trieil 
in  this  country,  llaiiy  of  these  will  no  doubt  prove  of  gi'ent  valuo 
to  our  people,  especialiy  in  the  BouLhorn  States,  In  Euro[je  it  is  i)i-ob- 
able  that  tliero  is  litlki  that  is  new  to  bo  found  in  the  lino  of  fruits, 
as  that  contiuent  lias  already  been  thoroughly  explored  by  both 
Bcientitic  and  jjractieal  men,  and  nearly  everything  worth  having  baa 
alreadj'  been  testeil  in  this  country.  It  is  possible,  however,  that 
ttiero  niav  he  some  varieties  in  eastern  Euroi)e  suited  to  the  cold 
elim^kte  ot  our  Northern  States  and  Territories,  while  in  the  ilediter- 
tanean  i-egions  thorc  may  no  doubt  be  found  some  varieties  of  citrus 
fruits  and  tigs  which  will  add  to  the  list  of  our  choice  varieties. 

It  is  much  to  be  desired  that  there  should  be  a  hearty  co-operation 
between  this  division  and  tho  national.  Slate,  county,  and  local  hor- 
ticultural and  pomological  societies,  and  with  the  experiment  stations, 
and  it  is  a  matter  of  regret  that  tho  appropriations  heretofore  have 
been  insufScient  for  carrying  out  such  plans  on  a  practically  useful 
Bcale.  For  the  same  retison  ttie  seripices  of  special  agents  were  avail- 
able only  in  a  very  limited  degree,  and  had  frequently  to  be  dispensed 
-with  even  when  urgently  required. 

I  have  in  course  of  preparation  a  list  of  known  varieties  of  cul- 
tivated fruits  grown  in  tho  United  States,  giving  the  correct  or  true 
name,  and  all  the  synonyms  attached  to  each.  Tlie  issue  of  this  will 
be  preceded  by  a  series  of  circulars  of  inquiry  as  to  thesuccess  or  failure 
of  each  in  the  localities  where  they  are  cultivated.  Questions  will 
be  asked  as  to  tho  hardiness  of  the  tree,  plant,  or  vine,  as  the  case 
may  be;  the  productiveness,  or  the  want  of  it;  the  exemption  from 
attacks  of  fungus  diseases;  insects;  the  time  of  ripening,  and  other 
questions  of   a  practical  nature.     From  data  thus  obtained  from 

Eractical  mijii  I  shall  be  aide  to  prepare  special  reports  which,  it  is 
oped,  will  be  oi  nractieal  valuo  to  fruit-growers  and  farmei-s.  It  is 
inexpedient  to  enlarge  further  upon  phvns  which  may  have  to  be 
abandoned  for  lack  f)f  sudicient  aiipropriation;  but  so  far  as  circum- 
stances will  permit,  farmers  and  fruit-growers  will  find  in  this  di- 
Tision  a  faithful  servant  and  ally  in  the  lino  of  work  confided  to  it. 
Respectfully  aubmitted. 

H.  E.  Van  Deman, 

I'uinologisL 
Hon.  J.  II.  Rusk, 

Secretary  of  Agriculture. 
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REPORT  OP  THE  SILK  SECTION. 


SiK:  The  Silk  Section  having,  by  your  order  of  October  28,  1889, 
been  severed  from  the  Division  of  Slntomology,  with  which,  by  di- 
rection of  the  Commissioner  of  Agriculture,  it  had  been  connected 
since  the  beginning  of  the  period  of  regular  appropriations  made  by 
CJongress  in  1884,  it  becomes  my  duty  to  submit  to  you  directly  my 
first  annual  report  as  its  chief. 
Yours  respectfully, 

Philip  Walker, 

Chief  of  Silk  Section. 
Hon.  J.  M.  Rusk, 

Secretary  of  Agriculture, 


REPORT. 

The  general  plan  of  the  work  done  by  the  section  has  been  the 
same  during  the  past  year  as  in  those  already  reported  upon.  There 
have  been  received  in  this  office  and  duly  replied  to  five  thousand 
four  hundred  and  forty-eight  letters  during  the  calendar  year  1889. 
The  greater  portion  of  these  letters  have  been  simple  requests  for 
supplies,  which  have  been  answered  by  circulars  or  by  letters  which 
have  not  involved  any  great  amount  of  labor, 

AUTOMATIC  SILK  REELS. 

The  principal  work  of  the  office,  and  that  which  nas  entailed  the 
most  labor  upon  me  personally,  has  been  the  study  and  improve- 
ment of  automatic  reeling  machinery.  The  Serreu  reel  being  the 
only  automatic  silk  reel  in  existence,  there  was  no  option  on  the  part 
of  the  Department  as  to  whether  it  or  another  should  be  adopted  as 
the  basis  of  our  experiments.  At  the  time  of  making  my  last 
report,  the  experimental  silk  filature  was  at  a  standstill  because 
the  machine  or  which  we  had  secured  drawings  from  Europe  had 
not  succeeded  as  well  as  we  had  hoped,  and  experiments  were  thqp 
being  made  with  a  view  to  making  it  work.    There  are  two  main 

Sorts  of  the  automatic  silk  reel.  *  The  control  movement  measures 
e  thread  and,  when  the  latter  becomes  too  small,  sets  in  operation 
an  electric  current  by  which  the  feed  movement  is  put  in  motion  and 
a  cocoon  added  to  the  thread.  The  first  object  of  my^  experiments 
was  to  produce  a  feed  movement  which  should  be  absolutely  auto- 
matic and  do  away  with  the  great  labor  entailed  by  filling  by  hand 
the  magazines  used  in  the  original  automatic  reel.  This  object  is  in 
a  fair  way  of  being  attained  and  a  feed  movement  which  appears  to 
work  well  has  been  constructed.  The  control  movement  made  dur- 
ing the  previous  fiscal  vear,  while  it  worked  to  a  certain  degree  of 
satisfaction,  was  not  all  that  could  be  desired,  and  a  new  one  has 

♦  Soe  Bull.  No.  14,  Division  of  Entomology,  Washington,  1887,  p.  53. 
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t  j.froforo  hr'on  dosipfnod  which  docs  much  hotter.  Some  details  may 
yet  Ik.'  roiiiijl,  doubt  l^ss,  wliicli  will  nood  correcting,  but  as  far  as  can 
be  soon  iiio  main  difiicrultics  have  been  overcome. 

Tlio  jinprovohh'jits  nientionod  d(.)  not  in  any  way  involve  change 
in  tlio  ])rincii)l«^  oi  tlu^  invention  ;  they  are  ini])rovements  of  mechan- 
ical dt'tails  onlv,  ll>e  ]>nncii>le  of  tHe  original  automfitic  machine 
llavin^^^  boon  adlu-rcd  to.  That  a  thoroughly  automatic  silk  reel  is  a 
possiliility  1  IVol  conlidont.  It  i«  desirable  to  make  a  thorough  trial 
of  tin*  rools  as  now  constructed  and  tiiat  improvements  of  details 
sliould  bo  cont  inuod  until  a  machine  is  designed  which  will  heasnearly 
perfect  as  possible  in  th(^  i)fTformance  of  its  functions,  simple  in  its 
mechanical  details,  and  not  liable  to  get  out  of  order.  Under  exist- 
ing instructic«ns  my  jjurposeis  to  follow  out  a  line  of  experiments 
tending  towards  this  i-nd. 

Thc»  ex])orim''nts  which  tlu^  Department  is  making  with  automatic 
machinery  have  the  following  objoi^t  in  view  :  At  present,  owing  to 
the  superior  pi'ice  of  labor  in  the  United  States,  a  manufacturer,  in 
order  to  conduct  the  reeling  business  ])rofitably,  can  only  pay  for  his 
C(if*oons  a  price  oven  lower  than  that  paid  in  Europe  to  tne  peasant 
silk-i-aist-r.  To  remedy  this  state  ot  aflfaii-s  and  equalize  oy  im- 
proved machinery  the  difTerence  in  wages,  thus  makmg  it  possible 
lor  tlio  nianufacturoi'  to  ])ay  a  hotter  price  for  the  raw  material,  is 
the  solution  nr  at  least  a  partial  solution  of  the  silk  raising  que>ti«.'n, 
and  tc)  this  end  ihc  [»r(\^ont  ex])erinients  are  directed.  This  involves 
no  competition  with  commercial  enterprise  in  the  work  of  reeling, 
but,  if  successful,  our  ^y^n•k  nu\  not  fail  to  greatly,  though  indirectly, 
aid  ih.o  aucricultnral  classes.  Tiie  work  .so  far  Las  consumed  mnre 
time  than  was  antici])att'd  at  th(»  outset,  but  from  the  ])rescnt  oilN 
l('')k  tl:«-re  s«MMn  to  b«.*  good  grounds  for  believing  that  t ho  outlay 
b(*th  in  money  and  time  will  1)0  amply  compensated  by  the  result.^ 
So  niu'-li  for  this  one  means  of  aidiiii^  the  silk  producer.  For  the 
oilier  nu'ans,  ilie  silk-raisor  must  look  to  the  ]U*iiiciple  so  often  t*s- 
pressecl  ])y  yoiirs'.'lf,  of  o(|nal  protection  to  tlu*  i)roducer  and  the 
manufacturer. 

DISTUiniTIOX   OF  SILK-WORM   EGGIS. 

Tile  CT-.st,.,n  of  the  Deparhr.ent  of  distributing  silk-worm e.c:^svflS 
Continued  during  thii  .season  of  ISSO.  About  five  hundred  and  seventy- 
live  onncLS  OL  o^s^s  w«.*re  thus  distributed  In  twelve  hundred  anil 
seveiitv-oni'  l(»t.>,  in  fortv-one  States  an<l  Territories,  as  follow.'': 


State  <.r  Ti'iriiory.  IajIs. .  Stale  or  Territory. 


Mis-sissiiipl j     ;: 

:\1  iss(>uri * 


•• 


14i' 


Ala^arr.ji -U  :  MiniH-sota 

Ari/.-ua 1 

Arknnsas i)n 

.(.'nliii.niin  4  ■  Nfhraska 

c'..l-..ivi«i<»   L*  '  Nfw  nAisii-wliIre 

CoMii-i'iicnt ■!  N«"v  .Ifrs'*y ;  I- 

n.iUdUi :.•  .'  Nrw  M«^xic(» :  • 

n.'lr.v.r.v    .   .   ..    - •  i:V  N-w  York -. !  J 

nistrictof  C(>Iunil)ia 15,  North  Carolina                                       * 

riori.la M  C'luo 

(;«'OT«f_'ia- :';;  ■  »")n';r(>ii . 

llli.ii.is  ,  hi  !'(  niisylvania i  •! 

Iti'liai-.f    4f'.  Soul h  Can '11  ua ;  * 

In.  I  inn  TtTiitirv !  -   ,  'iVniiossco 1' 

I..UU.   .'. •?;»  ,  T.-xas J 

Kn!is.i^ )i>-i  ,  rtnh J 

K»  i.iii-'lJv •>-.  ;  Viv.:iMia J. 

L..iii-:aM;i ,  '^J   ■  W:'st  Vir^-^^ia "  *; 

>l;ii:i"        1  ■■  WiM'<»nsin ' 

Mnyl.'n.ii :  :C                                                                                 i-7^ 

M'i-.-.i.-lms«lt5» I  l«»  .1          Total i*'^' 

MidiLiin j  SW 


taddii  t^Miclu  D^ydier 
L)  jn    Doiini  ^JB     olieB  Tafyd),  Pucci  (two  TTm- 
i  :     leB;.    00  lar  as  We  nave  received  reports  from  the  persons 
lo  I      -ed  the  worms  coming  from  these  eggs  wo  have  every  reason 
to  be  sausfied  with  their  quality.     A  new  supply  of  them  has  tliete- 
fore  been  purchased  this  year  together  with  a  few  additional  varie- 
ties which  it  seems  advisable  should  be  introduced  into  the  United 
States.    At  the  same  time  the  quantity  has  been  increaswl,  in  pro- 
portion to  the  increased  demand  for  the  eggs,  from  600  to  800  ounces. 
Xhe  races  which  have  been  purchased  this  year  are  as  follows : 

Ftaidi:  *  Ounces. 

Deydier  (Cevennes  race) » 200 

Ribaud  TAnge  and  Gorde  (Lower  Alps  race) 100 

Aubin  (Improved  Var  race) » » 100 

Tome  (Pyrenees  race) 100 

Umlian: 

Mercolini  (Marches  race) 100 

Pucci  (Umbrian  race) » 100 

Mari  (Ascoli  race) » 100 

These  eggs  have  the  same  general  characteristics,  being  annual 
and  producing  medium-sized  yellow  cocoons  of  fine  texture. 

The  objects  of  these  gratuitous  distributions  of  silk -work  eggs  are 
twofold.  First,  they  are  destined  to  assist  persons  who  wish  to  begin 
experiments  in  silk  culture  and  who  would  not  know  wliero  to  pur- 
chase reliable  eggs;  and  second,  for  the  purpose  of  introducing  silk- 
worm eggs  of  known  varieties  and  first  quality  into  the  United  States. 
The  results  of  those  distributions  have  been  to  materially  improve 
the  quality  of  the  cocoons  produced  in  the  country,  as  shown  by  tliu 
lots  which  are  sent  to  the  Department  for  sale. 

THE  COCOON  CROP  OF  1889. 

The  falling  off  in  the  cocoon  crop  of  the  country  in  1888  was  com- 
pensated in  1889  by  a  recovery  to  about  the  production  reported  for 
1887.  It  will  be  remembered  that  the  cocoons  accredited  to  the  latter 
vear  had  many  of  them  been  produced  in  previous  seasons,  and  tljere- 
loto  the  production  of  the  past  summer  shows  a  healthy  increase. 
The  purcliases  of  the  three  years  are  as  follows: 


Year. 


1887 
18H8 
1889 


Dry. 

weight. 


Pounds. 
0.1T4 
3.913 
C.248 


Fresh 
weight. 


Pound/i. 
18,R1K 
]l.:3fl 
18,745 


In  the  past  the  crop  has  been  reported  by  drj'  weight,  as  most  of 
Qie  cocoons  were  purchased  in  that  condition.  It  is  usual,  1iowo\(t, 
in  Europe,  to  report  fresh  weight,  and  that  system  will  bo  followed 
in  these  tables.  In  reducing  from  fresh  weight  to  dry  it  i.s  only 
necessary  to  divide^  by  three,  and  to  get  the  equivalent  ])ric'0  for  dry 
eoooons  to  multiply  by  three. 

The  crop  of  lS80\vas  purchased  as  usual  at  the  following  likituit^s: 

Lbs.  i">K. 

Washington 11,  SO.*)  14 

Philadolphia 8,0;»2  0;j 

Peabody,  Kans 8,90«  08 


Total 18,744    09 
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The  number  of  persons  corresponding  with  this  office  in  relation  to 
the  sale  of  cocoons  increased  matoriaily.  In  1887  there  were  three 
hiiiulred  and  sixty;  in  188S  four  hundred  and  ninety-eight:  and  in 
1880  seven  hundred  and  forty-one,  five  hundred  and  sixty-two  send- 
ing lots  and  one  hundi'od  and  seventy-nine  only  samples.  The  aver- 
age value  of  each  lot  received  was  $g/27  as  against  $4:.  53  in  1888.  The 
average  weight  (fresh)  of  each  lot  was  20  pounds,  and  the  average 
value  per  pound  (fresh)  30  cents  (dry  equivalent,  90  cents).  Seventy- 
one  persons  were  paid  $10  or  more  for  their  cocoons,  while  in  188S 
only  fifty-eight  were  so  compensated. 

Of  that  number  two  of  the  parties,  who  received  respectively 
S237.74:  and  8252.(37,  included  in  their  lots  the  product  of  several  in- 
dividuals. All  the  other  lots  are  believed  to  have  been  raised  by  the 
individual  seller.  The  highest  sum  paid  for  any  such  lot  was 8140.05. 
paid  to  Mrs.  F.  J.  Adams,  Montserrat,  Johnson  Count v,  Mo.,  and  the 
next  highest,  §91.85,  paicl  to  Miss  Mary  Adams,  of  tlie  same  place. 
The  total  amount  paid  for  the  seventy-one  lots  was  $2,024,32,  an 
average  for  each  lot  of  828.51.. 

The  crop  was  purchased  in  the  following  States  and  Territories: 


Alabama 

Arkansas 

California 

Connecticut 

Delaware 

District  of  Columbia. 

Florida 

(leorgia  

Illinois 

Indiana 

Indian  Territory 

Iowa 

Kansas 

Kentucky 

Ijouisiaiia 

Mar>iand 

MaRsachiiStttts   

Michigan       

Minnesota 

Mississi^ipi 

Missouri 

Nebraska 

Nmv  Jersey 

JJew  York 

North  Carolina 

Ohio 

Pennsylvania 

Sou  Hi 'Carolina 

Toiin«.'Sij«'e 

Texas 

T'tfth 

Virjjinia 

Vest  Virpiuia 

Wisconsin 


Washington. 


JJiS.  oz. 
170  10 
121  08 
799    08 


Total. 


118  07 

*«  OG 

If^-  02 

8WJ  08 

iJ  08 

195  or 

1,4.V2  la 

205  Art 

i2r  i\s 

H4  10 

129  00 

123  00 

60  00 

ao  Oil 

1,T0S  OS 

418  14 

10  08 

128  13 

807  10 

1,-m  08 

82<J  01 

815  08 

175  a-) 

467  07 

.•}W  10 

114  10 

102  OU 


Pliiladelphia.!  Peabody.  j    Total 


L!>8.  oz. 
19    02 


Lb».  oz. 


5    00 
11    04 


1}»    12 


151    09 
221    07 


4    (^ 
20    13 


15    00 

5    02 

140    13 


840    11 


15    15 
8    00 


868    00 

8tW    13 

85    13 


8,767    0) 


169    08 


18  06 

1  18 

8-1  03 

18  00 

81  03 


11,805    14  I 


Lbt,  OL 

1»  » 

121  09 

799  M 

i  00 

11  01 

118  nr 

403  08 

IJC  OS 

1.012  01 

SIH  13 

1»  15 

127  # 

15»  10 

ISI  03 

•J64  1^ 

C6  00 

S6  It) 

2.:7S  11 

418  14 

»  or 

131  13 

as:  10 

ef7  14 

m  «.« 

175  Oft 

4«  13 

390  o: 

i:«  » 

81  08 


8,002    03       3,a%    08      18.744  « 


pr 


*;t  is  porliaps  woiiliy  of  comment  tliat  2,780  pounds  of  cocoons  were 
'>d"ced  ill  Marion  County,  Kans.,  wlioro  Peabody  is  situated. 

iT\Ti()NS   FOR   THE   PURCHASE  OP  FRESH   COCOONS. 

A  fe^-iiti..     li'^T^'nlty  wliicli  has  heon  met  with  in  the  operation  of 
;uo  expt^i'xii..  .Li...  silk  lilnturo  at  Washington  is  due  to  the  fact  that 
tjilk-raisers  liavo  not  Locn  able  to  find  a  market  for  their  cocoon; 
vlion  fresh  and  ^>ofore  s(itlin;j:.     Thev have  therefore  been  obliged^ 
'ill<»  them  \yitl    -Mrh  nK^nns  :is  they  "liave  had  at  their  disposition, ii 
^.jiall  (jnnntit.  .     ^i"^  at'tri-  they  haV«.*  become  dry  to  ship  tnemtothe 

'n-oduced  in  June  are  therefore  not in»^^' 


ilfifn- 


1«  »/•/ 


I  irh  •! 


hBaUhvA 
T  c  Liuou  OX  I  o^  uuiifp  «a  wait  for 
^^oY  lof  niB  crop  tuii/il  tiired  months  atter  its  pruduction.  It 
IS  long  been  the  desire  of  the  Department  to  ameliorate  this  condi- 
on  of  affairs,  and  with  this  object  in  view  I  was  last  spring  ordered 
proceed  West  to  those  parts  of  the  country  where  the  largest 
lantities  of  cocoons  were  produced,  and  ascertain  the  most  advan- 
ffeoiis  points  in  which  purchasing  stations,  supplied  with  proper 
ming  apparatus,  might  oe  placed.  Under  these  orders  I  visited 
EUisas,  Missouri,  Illinois,  Indiana,  and  Ohio,  and  as  a  result  sub- 
itted  a  report  in  favor  of  establishing  a  station  at  St.  Louis  as  well 
one  among  the  Mennonites  of  central  Kansas.  The  former  sta- 
)n  was  established  with  Mr.  Henry  L.  Judd,  of  St.  Louis,  in  charge. 
Qother  was  ordered  to  be  established  at  Newton,  Kans.,  but  in  view 
the  proximity  of  the  Kansas  State  Silk  Station,  at  Peabody,  but 
miles  distant,  it  was  (upon  representations  made  to  the  Depart- 
ent  by  the  State  Board  of  Agriculture)  determined  to  discontinue 
The  station  at  St.  Louis  was  opened  on  the  1st  of  June  and  pur- 
lases  were  made  there  until  the  middle  of  July.  It  occupied  a  hired 
om  where  steam  from  a  stationary  boiler  was  available.  The  sta- 
)n  was  supplied  with  a  simple  steam-stifling  apparatus  which  had 
van  satisfactory  results  upon  being  tested  in  Washington.  The 
LTchases  made  by  this  station  were  limited  to  the  States  of  Missouri 
id  Illinois.  As  a  result  there  were  bought  246  pounds  of  fresh  co- 
ons from  Illinois  and  494  pounds  of  fresh  cocoons  from  Missouri, 
tie  total  (740  pounds)  was  not  large,  but  this  is  possibly  due  to  the 
ct  that  it  was  determined  to  establish  the  station  just  at  the  open- 
g  of  the  sericultural  season  and  it  was  not  sufficiently  well  known 
at  cocoons  would  be  purchased  by  the  Government  in  this  manner. 
As  an  example  may  be  cited  Barry  County,  Mo.,  where  632 
»iinds  were  produced  too  late  for  shipment  to  the  station,  and  John- 
Q  County,  Mo.,  which  produced  874  pounds,  which  were  purchased 
y  by  the  Department  later  in  the  year.  It  is  hoped  that  a  contin- 
ition  of  work  in  the  same  line  will  give  better  results.  The 
coons  purchased  at  St.  Louis  have  thus  cost  the  Government  much 
ore  than  they  would  had  they  been  purchased  in  the  ordinary 
ly,  especially  as  the  Department  in  this  case  paid  for  the  transpor- 
bion  of  the  merchandise;  but  on  the  other  hand  the  raisers  of  the 
t50ons  received  their  money  very  much  earlier,  and  the  cocoons  as 
ey  reached  the  Department  were  in  very  much  better  condition. 
)  this  report  goes  to  press  none  of  the  first  quality  cocoons  received 
>in  St.  Louis  have  yet  been  reeled.  The  second  quality  cocoons 
»ve  been  tested  to  some  extent  and  in  general  thev  reel  very  much 
tter  and  more  regularly  than  lots  of  cocoons  stined  as  heretofore. 
Bo  far  as  this  trial  goes,  the  result,  while  not  all  that  was  to  be 
>ped  for  as  to  quantity,  is  otherwise  satisfactory,  and  may  be  re- 
ded as  a  material  step  in  advance  in  the  establishment  of  the  silk 
Liufltry  in  the  United  States. 

REARING  OF  SILK  "WORMS  AT  WASHINaTON. 

A  facility  hitherto  lacking  in  this  section  was  supplied  last  spring 
^  the  erection  of  two  rooms  prepared  for  the  raising  of  silk-worma. 
ley  were  constructed  in  the  museum  building  of  the  Department, 
jaoent  to  the  experimental  silk  filature.  The  ground-noor  room 
commodates  the  worms  from  one  ouncCi  of  eggs,  and  the  second 
or  those  from  one  ounce  and  one-half.    It  was  the  intention  in 
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huiUliii.Lf  llioso  two  rooms  that  tho  lower  one  sliould  be  aocessibleto 

ilic*  <L^ifiM'r;i]  ]»iil»lic,  v.'liirh  lia«  always  evinced  groat  curiosity  in  the 
riiisiij,^;  oi  tin-  \vt)i-nis,  and  tliat  tliat  on  tlie  seconct  floor,  which  was  uot 
so  ucuossible,  .^huuld  bo  used  for  the  more  careful  experiments  nec- 
essary in  Slit '1111110  ro-soarches.  One  jDpint  which  we  wished  to  de- 
tirniiiii'  rsjM  (Maily  was  the  real  value  of  the  Osage  orange  as  com- 
j:a:"d  \-,'iiu  the  riiull)orry.  Our  room  is  so  constructetl  that  parallel 
lots  of  worms  ciin  hu  ffd  un  the  two  foods  under  as  nearly  as  possible 
>iniilar  ccnditiuns.  With  this  object  in  \dew  there  were  incubated 
ono-lialf  ounct'  oacli  of  three  of  tho  races  distributed  by  the  Depart- 
liicnt.  Ou(i-liaU'  of  eacli  lot  was  fed  upon  the  Osage  orange  leaves 
})ic'kc'd  from  tho  hedge  which  surrounds  the  Department  grounds, 
;i  nd  Ui(i  i)\  hur  upon  loaves  picked  from  white  mulberry  trees scattoretl 
lIiroup:lK)ut  tho  suburbs  of  Washington.  It  is  impossible  definitely 
lo  decido  the  varioty  of  those  mulberry  trees,  as  they  have  probably 
i.'.iiof  yjKiutanoous  growth,  and  date  from  the  multicaulis  epocn. 
Tiuy  aro  not,  howeviu',  multicaulis  trees,  but  more  like  the  rosea. 
Til*  Jh'd.i:o  of  Osago  orange  around  the  Department  grounds  is  an 
oiij.inn'iii  il  i>iu*,  which  is  trimmed  twice  a  year.  Tho  leaves  which 
i\iv  ijirk  ■1  ii'oni  it  oarlyintho  spring  are  therefore  very  succulent 

iiid  Jiardiy  ill  for  food  for  the  silk-worms.  The  result  of  my  tiials 
sv[\r.  «.nsi'oin*ntly,  ili.it  I  lost  practically  all  of  the  worms  that  were 
f(.-i  uixn  niac'lura.  It  might  have  been  expected  that  thev  would 
>i!'  .•mil!;  lo  Ihu'oidity  due  to  the  excess  of  water  in  the  food,  "but  this 
vv.ts  Ho»  i.io  i':in\  as  thoro  woru  very  few  flaccid  worms  in  the  whole 
;-  t.  n«'  ]iior.'  thjiii  among  those  fed  upon  tho  mulberry.     It  was,  on 

'i"  oijjij-  Ij.jikL  till'  (//•'^^•.v^/vV  wliich  decimated  theworms  andwhieli 
.i|';:'.  ;j-  afl-.-r  the  third  molt,  and  as  a  result  hardly  anyui 
'  I-  >•  'iis.     T]i(*  mulljorrj'-fod  worms  remained  remarkably 
. :     . ;.  11  !  i .]■•  n I iictM  1,  for  t-aoh  ijuartor  ounce,  for  tho  Cevennes  racf 
■■.';!l      i*  ['I'i'Ai  cot'ooii.s,  and  for  tho  Umbrian  and  Marches  races 
..1  .'■'.i:'.  I    -ach.     Irwill  be  soon  that  this  is  at  the  rate  of  132  and  13t) 

.;■.;. I- r-  Vi>].*'  'I.  ivoly  jji-r  uunco. 
'r!i:-.'ii;-'j!  iiir  ioii!M«'sy  of  Iho  chemist  I  had  placed  at  my  disiwsi- 

i'l!]  ;!.  '  ri'ivl.M's  i^i  llr.  K.  A.  v.  Scdiwoinitz,  one  of  his  assistants. 
■.vIk'  i-;:!- ■  u'd;-  r»-:"!o\viMl  ;m1  of  the  physiological  experiments  wliioli 
I  \v:\."  J frf-. •]  !i;i::u-  v/iili  ilie  silk-worms  and  made  some  chemical 
. ;  1  . 1 !  \>=  '.^  v  1 J  i.'i  I,  w  h  i  \r.  luA  as  coniplete  as  we  ultimately  intend  to  uiake 

'iMJii,  siili  \\\i-  a  I'.-iiai:!  value  to  serieulturists.  Mr.  Schweinits's 
i-.- ;. -i-i  .'\)l...\vs  my  ov/n.  He  took  as  a  basis  the  examinations  and 
;i ;.  ;> .'-:  s  iji::(ir  1  ly  .M  dusii-ii  r  l.-*el  igot  several  years  ago  in  France  when 
;  ■!•.  i)im\Ui  riy  was  useil  as  ih«- fnod.  It  was  then  very  accurately  deter- 
:.i";'i'i  th:;t  :ii  •  ]»riiic!pal  clu'inical  constituents  of  the  leaves  whicli 

::'   .'ill  >!l:'!i<.:u  ishni'utof  ihr-  wcu'm  are  phosphoric  acid,  magnesia, 

'.  :  !iii.^  :.  ."li'l  thai  ih(M)riii!'ipal  portions  of  the  leaf  not  digestej.l. 

'■.  ;  ;.  ^  ■  I  ':■'  in  (.xcrt'ir.eiii",  are  silica  and  lime.     Mr.  Schweiuitz will 

•..■  il'.:!  i-i-    vj.''::ihlc  eoiLstituejitrt  are  found  in  the  leaves  of  the 

■- =  ■■  ;!:■■'  •::•■  .r.'i'  .\iriit  tliau  HI  tlu)se  of  tho  mulborry,  wliile tho 

■   I'l    iii'/a  •  ::;-l  lo  a.  ]• -s  (h/gree.     It  is  lioi}ed  that  tfiese  experi- 

'...1.'  I..   :Mll.)v.-t -I  oi'.i  Mitli  greater  success  another  year  and 

■  .  ■    '.    .     ii       will  hv'  ^-'^i!fv,hat  nioi'e  dolinitive. 

•  ■     ■  '■■■  i.*  .;'--'L:p:;'  11.  <i  ^^■a^■  in  satisfying  ourselves  that  theeggs 

!   ..    ■.     .    jii-.'-l.i».'i  ])>!■;'■  Department  and  distributed  to  s^^t" 

.  ■'•  '■'  -  ':'  .1  vj.-ry  s.if i•::a(•^.•ry  (piality.     Tlie  renditions  nute^i 

■    '..■  '  '  ;■;.   i-  r-  ■:•  il.a.i  we  !iave  been  in  the  habit  of  expecting 

-.1;  1  s/e.';..,;  iiuli  ;aii«)!i.  oi'  iiie  great  improvement  which  is  going *^^ 


'111  1 

..!  .-'ri.i 


}  >  i-  ■\-ii- 


S  (joaJity  Qf  the  races  of  silk-wortus  wliich  are  now  oultiratofl 
Btope  and  whioli  tho  Dtipartment  is  mtrotlucing  ioto  tho  United 
A  StJiuo  i.if  tli'.i  rucooiis  wliicli  we  nibud  from  (liu  Itaiifvn  stock 
briNi  i-iirTij.'ii-Mfi  v,-;!l<  ;■..■■,..;:-  f  .^-i  !  '!■-;■.  ■ '  ■■  ^amo  slock  in 
,     The  .(-.-.nil  .-.Ih.w- ||]  ■!     I        ■       ■,■   "  :',    improved  tiio 

m  And  quality  of  the^e  cucouna,  a  circmimtapca  not  unuaual 
t  %g8  are  taken  to  a  foreign  country.  I  have  succeeded  in  obtaiu- 
Nnples  of  the  eggs  of  some  of  tlie  cruder  races  of  Bilk-worm?, 
h  X  pxopoae  to  teet  nest  spring  with  a  Tiew>  to  studying  the  effecta 
h  fooh  a  change  of  climate  may  have  upon  them, 

INDBTBNDBNI  OBQABIZATIONS. 

'  ft  new.  act  the  K^isae  State  Silk  Comml89io&  wm  abolished 
t  $k  year  ago  and  one  commiflsioner,  T>r.h.  A.  Buck,  of  Peabody. 
inted  in  its  stead.  He  has  followed  the  line  of  work  inangurated 
le  commisnon. 

e  State  Board  of  Silk  Culture  of  California  fa^d  to  obtain  an 
wriation  last  year,  owing  to  the  veto  of  the  Hrveroor.  They 
idm  sent  out  a  circular  stating  that  they  would  not  purchase 
mB,  This  was  followed  by  one  by  the  Ii&die&'  Silk  Culture 
(ty,  offering  to  take  up  the  crop,  bnt  it  did  not  prevent  the 
iibtion  of  many  egga.  It  is  thought  that  the  board  will  be 
janized  next  year  on  a  new  plan,    * 

e  Ladies'  Silk  Culture  Sociei,y  of  Calif omla  has  continued  work 
r'a  Congressional  appropriation  of  t9,fiOO,  They  have  continued 
experimental  work  at  Piedmont  and  the  propagation  and  dia- 
,Uon  of  mulberry  trees.  Their  report  to  Congress  has  been 
ll^ed  as  an  executive  document. 

B  Women's  Silk  Culture  Association  of  the  United  States  has 
Aned  the  operation  of  the  filature  at  Philadelphia.  During  the 
01  they  conducted  experimental  educations  of  silk-wonns  at 
monzit  Park.  They  have  during  the  last  fiscal  year  distributed 
ly  eighteen  thousand  mulberry  trees  in  twenty-eight  States, 
association  has  received  an  appropriation  of  f5,000  for  the  prea- 
iscal  year.    Its  report  has  also  been  submitted  to  Congrees  and 

INVBSTiaATIOlfB  HI  HVXtOPB. 

idfit  yoat  instructions  of  April  23  I  proceeded  to  Europe  about 
oiddle  of  June  to  investigate  certain  questions  of  interest  and 
ctence  to  the  sericultural  work  of  the  Department.  The  mat- 
to  which  you  particularly  directed  my  attention  were:  First,  any 
itant  exhibits  in  the  Universal  Exposition  at  Paris:  second,  the 
)nunent  establishments  for  the  advancement  of  silk  raising  in 
^ean  countries;  third,  establishments,  either  public  or  pri-rate, 
M  production  of  silk-worra  eggs;  and  fourth,  the  inveeiigation 
f  new  automatic  silk-reeling  machinery  which  might  be  adopted 
a  United  States  with  advantage  to  the  industry  here, 
jntmianco  of  these  instructions  I  repaired  to  Paris  and  made 
ipvestigationg  as  were  possible  in  the  exposition.  I  regret  to 
liat  I  there  found  almost  nothing  of  interest  or  remarkaUe  for 
H(f.  One  silk  filature  in  operation  was  exhibited  br  the  estab- 
HPU^ofZ^a  Buire,  of  Lyons,  butithadnoaQtomatiexeatnresand 
■ihI  to  Hew  points.    ThOre  were  exhibited  in  the  Xtalian  section 
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somo  reels  of  a  pattern  very  commonly  found  in  Italy,  but  which,  in 
addition  to  being  non-automatic,  suggested  no  new  ideas  which  could 
be  made  of  value  in  the  Unitf^d  States.  The  sericultural  exhibits 
were  very  insufficient  and,  doubtless  owing  to  their  destructible 
nature,  in  ratlier  bad  condition.  They  served  for  little,  except  per- 
haps to  indicate  the  names  of  some  of  the  larger  egg  producers  whom 
I  visited  afterwards. 

I  attended  during  my  stay  in  Paris  the  sessions  of  the  sericultural 
section  of  the  International  Congress  of  Agriculture,  and  met  there 
several  prominent  French  silk  culturists,  as  well  as  others  from 
Russia  and  the  Levant.  It  was  to  be  regretted  that  the  arrangements 
for  the  congress  were  such  that  neither  Italy,  the  greatest  sericultural 
country  in  Europe,  nor  Austria,  nor  Spain  were  represented.  The 
questions  discussed  were  not  at  all  of  an  international  character,  but 
such  as  concerned  especially  the  interests  of  silk  culture  in  France. 

THE  USE  OF  OSAGE  ORANGE  IN  EUROPE. 

One  matter  of  interest  which  came  before  this  section  of  the  con- 
gress was  the  adaptability  of  the  Osage  orange  {Madura  auraniiaca) 
as  a  food-plant  in  Franco  and  Italy.  In  certain  portions  of  France 
the  mulberry  has  been  attacked  by  a  fungus  growth  which  appears 
upon  the  roots.     The  soil  seems  to  be  iniDregnated,  and  new  trees 

1)1  an  ted  in  the  same  ground  are  immediately  attacked  by  the  disease, 
t  was  thought  by  s(jme  of  the  gentlemen  present  that  the  maclura 
might  resist  these  attacks  just  as  the  American  vine  transported  into 
Europe  has  resisted  the  attacks  of  the  phylloxera.  It  was  also 
thought  possi})le  that,  once  the  maclura  had  been  planted  and  attained 
suflicient  size,  the  mulberry  might  ]>e  grafted  upon  it  andaliardv 
plant,  which  would  resist  tlu>  attacks  of  iho.  fungus,  might  be  obtained, 
and  at  the  same  time  a  continuation  of  mul])<*rry  feeding  be  indulged 
in.  In  order  to  prosecutes  those  (experiments  the  sericultural  station 
at  Monti)elier  recently  ])ro('urod  one  thousand  small  plants  of  the 
maclura  from  America,  and  th(^  result  of  the  attempt  of  the  horti- 
culturist to  graft  the  mulberry  on  the  nuiclura  will  bo  looked  for 
witli  interest. 

In  this  connection  I  may  sny  that  the  director  of  the  experimental 
station  at  Padua  has  int<'i'est(Ml  liimself  in  the  introduction  of  the 
maclura  into  Italy,  not  as  a  substitute  for  the  mulberry,  but  as  a 
plant  that  may  su[)j)leTuent  tln^  mull)erry  and  being  more  hardy 
l^ossibly  resist  th(^  atla(-ks  of  late  frosts  with  a  greater  degree  of  suc- 
cess. 'I'hcj  silk-raiser  liaving  a  few  of  tln*se  plants  would  be  able  to 
obtain  food  for  his  worms  in  case  the  first  buds  of  his  mulberry  trees 
n^ere  injured. 

MULBERRY  TREES. 

One  branch  of  reseda rch  which  has  a  great  importance  for  sericul- 
ure  in  the  UnitcMl  Stat<'s  was  a  study  into  the  clifterent  varieties  of 
^uilberry  trees  wliicli  are  in  use  in  Europe.  At  the  exhibition  there 
•  '»«  nothing  of  this  kind  in  the  lim'ticultural  show  proper.  In  the 
i.oiiquin  exhibit  there  were  shown  a  few  plants  of  a  mulberry,  the 
.v>^-'»s  of  which  were  very  much  like  the  nigra,  which  it  was  pro- 
>y.'c^cd  should  be  sown  and  the  stems  cut  with  a  scythe  and  the  leaves 
*m1  to  the  worms  on  brandies.     It  was  argued  by  the  exhibitor  of 

lese  trees  that  they  con  Id  be  ft;d  to  i'owv  or  five  successive  crops  per 
uinum,  though  In*  did  not  seem  to  have  considered  the  fact  tW^ 


ad  inlooidngoverthegrounU  tliattlierowerevery  few  of  tlie  < 
burserymen  of  Francp  who  niade  any  pretension  of  keeping  a 
y  of  mulberry  trees.  Tlif  firm  tliiit  wns  l)i-st  storkr-.i  w;is  that 
Icqufuit-t-Euiiueforid,  ui'  Aniiuiiay.  in  th>'  .i.-p^iilm./iil  nf  the 
(du.  They  have  nurseries  in  several  localities,  and  at  Audan- 
I  met  Monaieur  Dnsert,  the  present  head  of  the  house,  who 
ed  me  the  supply  which  h«  had  on  hand.  In  hiB  estimation  the 
mal  berry  is  the  best  food  for  silkworms,  and  it  ia  that  variety 
is  tised  throughout  the  sericultural  districts  of  France,  From 
■aerymaa's  point  of  view  be  considered  it  better  to  graft  it  upon 
Lhtyu  or  Japanese  mulberry.  One  hundred  of  these  trees  so 
ed  have  been  purchased  for  the  use  of  the  Department. 
Milan  I  revisited  the  Cattaneo  nurseries  referred  to  inaf  ormerre- 
I  had  hoped  to  find  in  that  city  the  plantation  mentioned  by  Sig- 
Jantoni  in  his  work  on  agriculture  in  Italy.  I  learned,  howe'ver, 
tiie  property  occupied  by  the  Royal  College  of  Apricultm^  for 
rarpose,  and  which  was  under  the  control  oi  the  ministry  of  war, 
>een  withdrawn  from  the  college,  and  owing  to  this  forced  re- 
il  at  an  impropitious  season  alltheir  fine  mulberry  trees,  vines, . 
other  specimens  of  great  value  had  been  lost.  At  Andancette 
I  were,  however,  a  number  of  small  trees,  tipeoimens  of  the  dif- 
.t  varieties  of  mulberries  which  were  in  the  Canton!  plantation, 
at  they  can  be  duplicated  if  neceaaary  for  scientific  work. 

EUROPKAN  SERICULTDBAL  STATIOM. 

e  first.  Government  institution  which  would  ordinarily  have 
inspected  was  that  at  Montpelier,  France,  but  on  account  of 
Brious  illness  of  the  director,  Monsieur  Eugene  Maillot,  I  was 
ed  to  return  to  this  couutry  without  having  visited  it.  I  re- 
to  be  obliged  to  add  that  the  illness  which  thus  prevented  my 
»  Montpelier  resulted  in  the  death  of  Monsieur  Maillot  and  in 
onsequent  loss  to  French  sericulturists  of  one  of  their  leading 
tific  men.  The  French  station,  howeyer,  is  perhaps  the  least 
Ttant  of  those  in  Europe. 

e  most  important  of  them  is  that  at  Padua,  in  Italy,  which 
already  been  referred  to  in  the  annual  report  for  1887  (p. 
The  following  information  in  addition  to  that  already  pub- 
i  was  obtained  during  a  visit  to  Padua  this  summer.  The  course 
idy  given  during  the  spring  of  each  year  is  destined  to  thor- 
ly  acquaint  practical  silk-raisers  with  the  scientific  phases  of 
industry.  To  attain  this  end  they  are  instructed  in  the  use  of  the 
jscope,  m  the  anatomy  and  physiology  of  the  worm,  and  in  the 
•ent  methods  of  rearing  silk-worms.  The  cltuses  consist,  amm- 
one  of  about  twenty  men  and  the  other  of  about  twenty  women, 
xrarse  of  the  former  lasts  three  months  and  of  the  latter  only 
t  six  weeks,  the  women's  instruction  in  anatomy  and  physioloCT 
f  less  extended.  At  the  end  of  the  season  an  examination  is  held 
i  certificate  of  efficiency  is  accorded  to  those  who  are  snccesafnl. 
rdinate  to  the  Padua  station  are  sixty  obserYfttories,  the  directors 
lioh  must  have  a  certificate  of  efBciency  from  the  Padua  station, 
we  given  by  the  Government  a  microscope,  an  incubator,  a 
pator,  and  some  other  minor  necessaries,  valued  in  aU  at  about 
anal  {$120)  for  each  observatory.  Not  more  than  five'  of  these 
HMclned  are  created  annually.  The  revenue  of  the  Padua  eta- 
jBMnmts  to  about  17,000  francs  ($3,400)  per  annum. 
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The  establishment  at  Goritz  is  devoted  to  tlie  study  of  questions 
relating  to  wine  culture  as  wt^ll  as  those  connected  with  the  culture 
of  bilk.  Owing  to  the  great  prt*valuuco  of  the  diseases  of  the  grape 
in  Austria-Hungary  the  station  is  at  present  principally  occupied 
with  the  viticultural  side  of  its  labors  and  its  sericmtural  worn  is 
confiued  mainly  to  instruction  given  annur^lly  to  silk-raisers  iu  the 
soientitic  features  of  sericulture.  Upon  the  death  of  Herr  HabB^ 
landt  his  assistant,  Herr  Johann  B<jllo,  succeeded  to  the  directiou  of 
this  establishment.  The  station  is  situated  very  near  the  Italian 
frontier  and  in  a  portion  of  Austria  wliere  Italian  is  the  principal 
language  spoken;  on  the  other  hand  it  works  largely  in  the  interest 
of  silk  culture  in  Hungary  and  as  a  result  the  publications  of  the 
establishment  are  made  both  in  German  and  Italian.  I  sacceededin 
obtaining  for  the  library  of  the  Department  a  valuable  collection  of 
these  publications,  dating  back  to  the  inception  of  the  station.  My 
memoranda  upon  the  work  being  done  for  the  establishment  of  silt 
culture  in  Hungary  have  been  incorporated  in  a  note  following  the 
body  of  this  report. 

W  ith  your  authority  I  ]mrchased  from  Herr  BoUe  a  set  of  his  valu- 
able plaster  models  sliowing  all  the  metamorphoses  of  the  silk-worm 
and  tne  more  important  phases  of  its  diseases.  These  have  rtH^Ajntly 
been  received  from  Goritz  and  placed  in  a  suitable  positir-u  in  the 
museum  of  the  Department.  The  Department  has  during  the  year 
also  received  live  larg*^  lithographic  charts,  showing  the  same  objects, 
which  were  presented  by  Signor  Verson,  director  of  the  Italian  station 
at  Padua. 

In  addition  to  tlu'so  three  stations  one  has  been  established  by  the 
Russian  Governm"nt  at  Tillis,  in  Trans-Caucasia,  but  as  it  was  not 
included  in  uiy  letttu*  oi'  instruetions  I  did  not  visit  it  and  amuiiablu 
to  give  any  es[)ec'ial  information  with  regard  to  its  scope  and  mau- 
agement. 

KUKOPKAX   SILK-WOUM   EGG   PliODUCERS. 

It  is  of  Uw  .i;-n*at('sl.  iiuportaueci  to  all  sflk-raisers  that  they  shonld 
be  able  to  (>l>taiu  .silk-wnriii  eggs  of  the  very  best  quality.'cutirelv 
free   fi'oin   disease,  and,  as  1  have  ])reviously  said,  of  such  races 
that  the  coc-oous  may  Im'  easily  marketed.     Not  the  k^ast  important, 
therefore,  of  my  dutit's  while  abroad  was  to  study  the  races  of  silk- 
worms raised  in  Em-ope.  to  determine  as  iii'arlyas  possible  who  were 
the  most  reliable  dfalt-rs  iusilk-w<»rmeggs  and  to  study  their  moth'xk 
of  production  I)y  iiiT/^oually  visiting  their  establishments.     The  great 
number  oL'  tlie^e  ju-oihK.'i'rs  aud  tiie  wide  range  of  country  in  which 
*:hey  nvi".  l(j«;ated  niad»*  it.  iriip-.t.ssiMo  that  even  a  fair  per  cent,  of  them 
should  l.)e  visited,  and  I  was  tlieivfon*  obliged  to  examine  what  ap-^ 
M'.-in-d  to  ])e  lilt'  l.x'st  t'sta^)lisliin<'nls  of  the  different  districts  ot 
l^^i'ance  and   Italy.     Tliir  ni  )sf  important  egg-producing  department 
ill  Krtinre  is  ihr  Var.  situated    in  llie  southeastern  portion  of  that 
•ountry.     N^rtli  t;!'  it  Is  tlie  Me]):irt merit  oi'  the  Dasses  Alpes,  whicli 
•Uands  s-.-i-ond  to  ii  in  ihe  im[M)rtiinev*  yA  its  ])roduction.    At  tlw 
)thei-  extremity  ni*  the  eoun'.ry,  up(»u  the  Spanish  frontier,  are  thf 
.)i-i<.Milal   Pyren.M's.  \vliilem')r.  eejitrally  siluatoil,  on  the  right  bant 
>f  tliH  llliMiu',  is  tlie  e;)U!itry  ;;r:ierii.llv  designated  us  tlio  Covcnnes. 
.'overing  the 'ie[)ai'lnien;s  ul'  li,e  Ard-'^-elu' andthe  Gard.     In  Italythe 
nosl  imjji'-'a'it  e-4i;-pr. .du  .-in^-;  ilistricis  are  situated  in  the  Marches, 
u  'Tiiii».'i-     i])(l  ;.  "'  i.seany.     Iji  France  I  have  this  year  visited  anc 


I  •  fitaatocl  to 
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«.^  p  I  .  tfv  xun  one  ezcepdon,  thai^  of  jraui  t)eydier,  of 
a.au«i      ,  1  fouua  no  pretension  among  the  French  egg  producers  of 

ictly  iollowing  the  r^asteur  system  of  selection  in  all  of  its  details, 
of  the  raisers  prepare  their  *' reproduction  eggs"*  in  this  man- 

:,  while  those  intended  for  sale  to  the  ordinary  consumer  are  laid 
npcni  oloth  as  they  were  before  the  days  of  the  purine  epidemic. 

Another  habit  is  growing  in  France,  and  that  U  the  sale  of  sill^- 
vrorm  eggs  in  cells.  In  the  Var  and  the  Alps  the  greater  proportion 
of  the  eggs  so  sold  were  destined  for  Italian  dealers.  They  take  the 
moths  with  the  eggs  in  the  cells  to  their  own  establishments  and 
liave  the  former  microscopically  examined.  The  education  from 
irhich  the  eggs  are  produced  is  always  watched  by  the  agent  of  the 
juyer  and  he  thus  satisfies  himself  or  the  freedom  of  his  stock  from 


liseases  other  than  pdbrine.  By  buying  the  eggs  in  the  cells  rather 
ixAn  by  buying  the  cocoons  and  attending  to  all  the  details  of  egg 
jroduction  themselves,  the  buyers  avoid  two  difficulties.  The  first 
8  that  of  transporting  fresh  cocoons  to  any  distance  without  injur- 
ng  the  vigor  ot  the  moth,  and  the  second  that  of  obtaining  the  \e^ 
borers  necessary  during  the  short  period  occupied  by  the  coupling  of 
ihe  moths  and  placing  them  in  cells.  In  many  districts  tke  mills 
ium  out  their  employes  that  the  egg  i)roducers  may  occupy  them  at 
ihis  time.  In  Susani's  establishment  in  Italy,  where  seven  hundred 
uid  fifty  employes  suffice  for  the  period  of  microscopical  examina- 
tions, it  takes  more  than  throe  thousand  to  perform  the  first  stages 
>f  the  work  satisfactorily  and  with  the  promptness  necessary. 

I  was  informed  by  a  producer  in  the  Cevennes  that  he  sold  a  good 
Enany  cells  to  the  silk-raisers  of  the  neighborhood  for  their  own  use. 
3ince  the  establishment  of  the  Pasteur  system  the  number  of  silk 
raisers  who  have  acquired  the  ability  of  examining  the  moths  produc- 
ing their  eggs  has  been  on  the  increase,  and  in  certain  communes 
ttie  municipal  government  has  purchased  microscopes,  which  have 

en  placed  at  tlio  disposition  of  their  citizens  for  this  purpose.     Thia 

:ample  is  o  .le  worthy  of  emulation  in  any  sericultural  country,  though 
i  regret  to  say  that  it  is  nut  practiced  very  generally  in  France.  A 
limilar  benefit  is  derived  by  Italian  silk-raisers  through  the  inter- 
vention of  the  sericultural  observatories  which  were  mentioned  in 
my  1887  report. 

but  while  it  is  not  the  custom  of  the  French  ogg  producers  to  carry 
cmt  t^e  details  of  the  PaSteur  system  of  microscopical  selection,  I 
foimd  that  in  Italy  it  was  universally  the  habit  in  responsible  house3 
to  examine  every  moth.  To  what  extent  this  care  is  now  necessary, 
the  p^Drine  having  so  generally  disappeared  from  the  sericultural 
countries  of  Europe,  is  a  matter  upon  which  a  difference  of  opinion 
may  exist. 

There  are  some  cases  of  infection  of  the  pJbrine  which  takes  place 
rery  late  in  the  life  of  the  larva,  and  the  whole  body,  and  especially 
the  organs  of  reproduction,  are  not  immediately  affected.  This 
>varies  with  their  eggs  develop  soon  after  the  formation  of  the  chrys- 

is,  and  if  the  pei)rine  has  not  developed  to  any  great  extent  in 
me  insect  prior  to  that  time  the  eggs  do  not. become  infected.  At 
ihe  same  tii n(3  the  disease  may  advance  so  that  by  the  time  the  moth 

'-^fOukt  id,  thoHO  intonded  for  use  bj  tho  egg  merchants  tliemBelves  for  the  repro- 
tootioin  of  their  raced. 
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is  examined  it  will  appear  liiglily  corpuscular.  Under  these  condi- 
tions it  will  hf  seen  that  if  all  the  eggs  of  pe^brinous  moths  are  thrown 
awav  there  will  in  many  cases  be  much  loss,  porlia-ps  unnecessarily. 
At  tlie  same  time  when  tlie  j;><*brine  was  so  prevalent  it  was  a  pre- 
caution which  was  very  necessary  for  the  safety  of  sericultural  conn- 
tries.  Egg  producers  therefore  found  that  a  very  large  proportion 
of  their  eggs  had  to  be  destroyed  as  diseased.  Some  of  the  less  scru- 
pulous ones  sold  these  ei;gs  to  other  dealers  who  placed  them  ujjon 
the  market.  It  was  found  by  these  latter  persons  that  the  eggs  which 
were  supposed  to  be  infected  gave  in  many  cases  as  good  results  as 
those  ^v^hich  were  of  known  purity,  and  graduallj''  egg  producers 
came  to  the  conclusion  that  tlit^v  could  make  more  money  by  selling 
the  impure  eggs  under  a  special  ''mark"  than  by  selling  them  for  a 
nominal  price  to  irresponsil^le  dt.'alers.  Such  success  attended  these 
trials  that  the  dealei's  gradually  began  to  abandon  the  expensive 
methods  involved  in  the  Pasteur  system  of  selection,  and  as  I  found 
this  summer  the  great  majority  of  those  in  France  have  gi'adually 
come  back  to  the  pra(.*tice  of  having  those  eggs  that  they  intend  to 
sell  in  bulk  laid  upon  cloth,  while  those  which  are  intended  for  sale  in 
cells  and  tliose  which  are  intended  for  their  own  use  for  the  reproduc- 
tion of  their  races  are  all  that  ar(q)]*epared  for  microscopical  selection. 
The  egg-producing  districts  of  France  being  generallv  situated,  as 
will  be  shown  further  on,  in  the  departments  of  small  production, 
and  conse-queiitly  in  those  places  where  great  infection  is  not  proh- 
able,  such  a  system  may  perhaps  be  used  with  safety,  especially  as 
l)e])rine  is  the  least  fi^ared  of  all  diseases  to-day. 

As  an  example  of  the  manner  in  which  work  is  done  by  one  of  the 
most  careful  uf  egi^  pi-oducers  in  France,  who  still  does  not  employ 
the  microscopical  system  of  seh'ction  to  its  full  extent,  I  would  cite 
the  firm  of  Riband  TAnge  and  Gorde,  of  the  department  of  the  Basses 
Alj)es,  from  whom  the  Dt^partment  of  Agriculture  has  purchased  loO 
ounces  oi'  eggs  for  tiic  Sanson  of  lSi»n.  They  produce  this  year  about 
nine  hundred  Ihonsand  (-('lis  and  about  the  .same  quantity  of  eggs 
laid  on  cloth.  All  of  the  eggs  which  they  sell  in  quantity  are  laid 
upon  cloth,  and  to  assure  themselves  of  the  purity  of  these  eggs  for 
industrial  uses  they  (examine,  of  (Mich  lot  or  cocoons,  one  hundred 
chrysalides,  and  later  one  Jiundred  fresh  moths,  putting  aside  one 
hundred  other  moths  to  Ix?  examined  when  drv.  Of  each  lotof  c<> 
coons  the  (''f^'j;^  from  which  ai*e  to  be  sohl  in  cells,  they  examine  one 
hundred  chrysalides,  and  for  their  own  satisfaction  one  hundred 
moths  fi'oin  tin?  cells.  The  buyer,  having  a  moth  in  each  cell,  can 
[)ush  the  examination  as  far  as  lie  sees  lit.  Eggs  for  industrial  pur- 
poses s«jld  by  tliis  house  are  allowi'd  as  much  as  iive  per  centum  of 
listiase  and  are  still  considered  sufliciently  good,  but  in  lots  to  be  used 
+or  reproduction  each  m(Ah  must  be  examined  and  found  pure;  con- 
^(Hiuently  such  mollis  must  lay  in  cells. 

(.)ne  fact  that  I  noticed  with  regret  is  that  many  dealers,  whoac- 
knowledge  freely  that  they  do  not  use  the  Pasteur  system  in  their 
general  work,  still  continue  to  label  their  egg  boxes  as  though  they 
.(vnifiini.r'   ujrrrsj  ivro^ineed  after  the  Pasteur  method. 

Mir    vi^»?i:ll  automatic  silk  reel. 

Mt.-.M.  ill  .  Muiu.  )  .ill  tlie  items  of  my  letter  of  instructions ^a^ 
r^M  w)'''--  Un.'ctiMl  ]in- to  investigate  the  automatic  reeling  of  siu- 
1    *^v-u  '^  —     '^-n-s:  .o<->  "  succeeded  with  great  difficulty  me?'^^^ 


[eral  of  tlie  filatures  id  France  and  Italy,  somis  of  wliioh  were 

ti  with  partially  automatic  machinery,  This  year  1  waa  met 
JPusal  at  every  hand,  and  had  no  meana  of  investigating  any 
aliment  but  tlie  hoim^  filaturi?  of  Mr.  Herrell,  at  Chabouil.  Hia 
1  of  reeling  silk  ia  still,  I  find  upon  inquiry,  the  only  automatio 
1  in  use  anywhere  in  the  world.  So  far  as  it  is  in  use  at  all  it 
r  placed  in  filatures  in  I'rance  and  Italy,  aggregating  seven 
■ea  basins, 

Serrell  began  his  experiments  in  New  York  soon  after  the 
anial  Exhibition.  He  understood  little  of  the  industry  of  reel- 
Ik  or  of  the  details  into  which  it  would  be  necessary  for  him  to 
-thoroughly  understand  it.  His  idea  was  that  all  that  was 
lary  was  a  machine  for  automatically  keeping  the  size  of  the 
1  as  constant  as  possible.  In  1882,  after  having  expended  much 
f  and  time  upon  his  experiments,  and  having  in  the  mean  time 
xt  France,  he  succeeded  in  producing  machinery  which  accoin- 
d  this  result  with  a  certain  degree  of  nicety.  These  machines 
set  up  in  the  Department  of  the  Drdme,  at  Chabeuil.  They 
rimilar  to  the  machines  which  were  worked  in  this  Department 
ears  ago,  and  which  have  already  been  reported  upon.  As 
een  stated,  the  magazines  were  still  filled  uy  hand,  and  the 
tion  being  an  expensive  one  made  the  machine  lack  the  re- 
e  economy.  By  the  time  he  had  these  machines  in  operation 
urge  mill  he  found  that  he  had  begun  at  the  wrong  end  of  the 
try,  and  that  instead  of  inventing  machinery  which  skilled 
3  should  put  into  operation,  he  should  first  have  made  himself 
led  reeler,  in  order  that  ho  might  better  appreciate  the  deli- 

and  difficulties  of  the  task  which  he  had  undertaken,  Fur- 
tudy  showed  him  that  there  was  need  of  much  improvement 
»  processes  destined  to  prepare  the  cocoon  for  reeling,  a  por- 
f  the  industry  he  hatl  ignored  at  first.  With  ifda  end  in  view 
rfected,  with  the  cooperation  of  Mr,  Fougerol,  of  the  Depart- 
Df  the  Ardfeche,  abnisliing  machine,  which  has  given  excellent 
iction.    This  was  followed  by  the  invention  of  a  cooking  ma- 

which  has  been  placed  in  most  of  the  filatures  affiliated  with 

But  as  is  well  known,  the  operations  of  cooking  and  brushing 
)COons  are  not  all  that  are  necessary  to  prepare  them  for  the 
,  and  if  the  whole  preparatory  system  were  to  be  made  auto; 
they  should  be  cleansed  by  some  process  still  to  be  discovered. 

delicacy  and  precision  necessary  in  this  operation  made  it 
well  nigh  impossible  that  it  could  be  accomplished  by  mechan- 
leans.  But,  notwithstanding  the  difficulties  which  beset  the 
tion  of  such  apparatus,  it  was  ultimately  accomplished,  and  as 
)d  in  my  report  of  1887,  a  suitable  machine  for  the  cleansing  of 
18  was  perfected  and  put  in  operation.  This  ap_paratu8  (a 
r,  a  hrusher,  and  a  cleanser)*  constitutes  the  automatic  prepara- 
uohine  now  in  use  in  the  Serrell  filatures  in  France  and  Italy, 
art  of  the  operations  which  they  cover  did  not,  as  I  have  said, 
into  Mr.  Sorrell's  original  calculations,  and  at  the  same  time  the 
3  attained  witli  them  are  far  better  than  were  anticipated  when 
)ected  to  make  a  machine  which  would  simply  reel  silk  auto- 
»Uy.  It  ia  unnecessary  to  describe  at  length  now  step  by  step 
peration  of  preparing  the  cocoons  for  the  reeler  has  been 
ved,  until  now  a  woman  reeling  four  ends  can  produce  750 
•All  of  this  preparatory  machinery  is  in  uae  in  Washington. 
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grams  (about  H  ])oun<ls)  of  silk  per  day  of  twelve  hours.  This  is 
three  tim(^s  as  inu(^h  as  slie  iiso<l  to  i^htkIuco  wheu  she  i»repared  her 
own  cococms  and  ro(4ed  them  in  tlio  old  way.  But  as  she  now  has 
other  operatives  to  assist  lir«v  in  IhcM^reparatory  operations  the  result 
is  really  not  three  times  as  t^ood  as  before,  thou.f^li.  as  Mr.  Serrell  in- 
forms me,  the  x>rodiiction  of  silk  per  diem  in  his  mill  is  rather  better 
than  twice  as  ^reat  per  operative  as  it  was  before  his  now  machine 
was  put  in  plaee. 

There  have  been  otJier  d i ill ^.nil tins  to  copo  with  beside  those  relating 
to  the  perfection  of  mechanical  details.  One  of  the  most  important 
and  less  easily  surmountable  of  these  is  the  conservatism  existing 
amon^the  French  manufacturers  with  whom  any  inventor  must  nec- 
essarily co-operate.  So  even  aft(M*  all  threo  of  the  i)reparatory  oixra- 
tions  of  reeling:  silk  had  IxM^n  phiced  iii)on  a  mechanical  basis,  Mr. 
Serrell  found  it  was  necessary  to  put  them  into  the  mills  one  by  one, 
first  teaching  the  operatives  to  cook  with  his  apparatus,  then  that 
they  should  brush  inechanically,  and  finally  after  waiting  a  number 
of  months  before  introducin«r  other  innovations  he  placed  his  cleans- 
ing machinery  side  liy  side  with  the  other  inventions.  These  delays 
did  not  occur  only  in  the  first  mill  equipped,  but  they  were  rop«^nt»?J 
in  every  mill,  one  nftcr  tho  other,  first  in  France,  theii  in  Italy,  theu 
in  Austrian  Tyrol,  .Vnjl  it  is  duo  to  these  delays  cand  vexations 
rather  than  to  tho  impossibility  of  the  work  that  he  has  been  led  to 
temporarily  abandon  the  perfecting  of  a  machine  which  shall  bo 
entirely  automatic  U>v  the  reeling  of  silk  properly  .speakinjj.  In 
18S7,  aftfT  having  visircd  his  estaldishments  at  CliKbeuil  and  some 
other  ])oints,  I  secured  and  lirought  back  t(^  Washington  drawin:?."« 
of  what  was  then  Ins  most  inijn'oved  machine,  wliich  had  a  niai^a^'-ine 
to  ])e  autoniatir'.'dly  lilled  with  cocoons  bv  currents  of  water.  A? 
has  already  been  slatecl  in  another  r(^]>ort  this  apparatus  when  put  in 
place  was  not  at  all  saLisracioT'v.  It  was  but  an  exj.^eri mental  appara- 
tus as  I  saw  it  in  !^-^T,  but  it  Avr.s  the  best  that  wms  obtain;jblo  nt  Iho 
time  an<l  it  seemed  to  i]^)  very  s.'ilist'jirtory  work.  While  i  have  luvn 
working  in  tho  United  States  to  (overcome  the  mechanical  diflicultios 
which  stood  in  the  vri\y  of  milking  this  apparatus  a  succoss  ami 
operative,  r\Ir.  Serrell  hai'.  been  v'orking  on  parallel  lines  and  hii5.  in 
his  estimation,  ovcn'come  scmie  of  the  similar  dilliculties  if  not  all  of 
those  wliich  ])r*'senled  tlienisclves  to  him.  In  the  meantime  ho  ha.s 
so  ])erfecte(l  tlie  })i'f'i»aration  of  th(^  cocoon  that  it  goes  to  the  basin 
in  mtich  belter  cniuiition  than  it  ever  did  before,  and  as  I  havo.<;iifl. 
the  daily  pi-<.»duetiou  of  the  ()[.u'ratives  has  been  more  than  douhled. 
The  expense  of  his  expiM'iment.^  the  conr'orvatism  of  the  French 
manufacturer  in  a'l')])ting  tli'ise  inventions  which  ho  has  alrea^v 
presented  for  their  cnnsideraiioi^  'ind  the  satisfactory  results  wliii'li 
have  ber-n  att. lined  with  tlio.s**  a'l<'|'T"'d.  results  whicli  nin  far  ahead 
of  anything  hr  iiad  .•uiticij-ated  fr./Vi  tlu^  ctmiplete  success  of  auto- 
matic niaeliinei'v,  jiave  t'-ndi'd  to  saiisfv  him  with  the  iiresent  oi'H- 
dition  of  alVairs,  rath*  r  tiian  t.>  Mimidate  him  to  the  further  expend' 
and  troubh'uf  «'Xj)i'!'in!"n!>  in  \hr  wj-.y  of  ])erfecting  an  absohit^-iy 
automatic  niaeJiinr.  '\l ".  '■'.■:-r.!i,  a.itliough  an  American,  is  U"'^ 
domiciled  in  Fianci-  ai-d  is  \vf)!'ki!i'/  f-.^r  the  European  trade  anil  n*'- 
with  ail  eye.  {otli!*  inmi*  ■lial  •  intr.iduction  of  his  apparatus  intotho 
I'niterl  S'ates.  where  th^  indiisn-y  of  I'iM'iing  silk  is.  m  his  e.<tiinati'">n. 
sjnotjicrr  1  ]jy  niijiis^  ^'ii'ijf  (:"-f'!-iiiiin;ition.  He  is  therefore  carry- 
ing t  Ik.*  ini[»i'oveinciit  ')f  his  niacliine  to  the  point  nece.ssary  for  t!i*^ 
market  wiiit-li  lie  proposes  to  t^upply  and  where  the  needof 'anabs'> 


} 


■ntomatio  macliine  is  not  no  great  as  it  irt  in  tbo  United  States. 
Kdd  from  these  cbmsos  that  I  fauud  at  ChaljouJl  thnt  tlio  home 
lie  runaiog  with  oaly  the  same  preparalury  itpparntus  as  the 
#  mills  and  that  the  automatic  reola,  so  far  as  they  had  been 
iked,  had  been  taken  down  and  stored  away  for  exaudnatioa  at 
Idme  when  more  attention  could  he  givftn  them, 
idditiotk  to  this  tho  mill  at  Ohabetill  hsd  been  leued  to  th« 
my  vhiell  opet&tes  several  of  the  other  factoriM  of  hia  tfji' 
ndtiiey  objected  to  any  farther  experiments  being  lTi«d  npoA 
reels.  On  account  of  this  stoppaee  of  experimental  work  in  the 
xaill>  the  American  owners  of  Mr.  Berml's  patents  (who  have 
x>rated  themselves  as  the  Serrell  Automatic  Silk  Bealing  Com- 
'Limited,  of  London)  hare  constructed  a  Mnall  fllatttn  Of  thirtV 
1,  near  the  larger  one,  which  will  bo  used  !b  contdhtting  6tpm- 
l  with  different  methods  of  reeling  in  connection  With  the  pr*' 
sry  machinery,  and  later,  in  all  probability,  With  atltotnatio 

Ilk  filature  of  one  hundred  Wiiu  of  four  throods  each,  lUing 
vrell  preparatory  machinery,  employs  the  follonring  prodttoing 
UTes: 

One reelerto each  basin IQp 

One  bnisher  to  racb  five  basins 90 

Ooeoooker  toeachfirobrUBhersortaohtwantr-flTdbWhiS     i 

Total  producing  operatirU IH 

}  estimated  that  the  perfect  operation  in  such  a  mill  of  ohe 
^  automatic  basins  constructed  on  the  plan  wMoh  I  am  now 
ring  in  Washington  would  enlploy: 

One  recler  at  each  five  baainn 90 

One  feeder  at  each  five  bmins M 

One  brusher  at  each  flVobaainB. 20 

One  cooker  at  Mxh  twenty-flve  basins 4 

Total  producioj^operativea < H 

ire  are  also  the  forewomen,  helpers,  and  sorting  force,  whifill 

.bly  would  not  differ  in  the  two  systems. 

ais  a  saving  of  sixty  operatives  for  ond  hutidr6d  b^aini  pto* 

S15Q  pounds  of  silk  per  diem,  or  a  sAViug  of  four  opettttiVM  tOt 
pounds  of  silk  produced.  At  tit)  cents  per  day  this  Would  be 
LtB  per  pound;  at  75  cents  per  day,  SO  cents  per  pound,  Ood  at 
^  dw,  40  cents  per  pound. 

Attn  be  Understood  that  these  estimates  are  founddd  Oft  ttal 
fit  ftroerience  with  these  reels  and  that  they  have  bot  been  tab- 
d  to  the  test  of  extended  operation. 

rill  be  deduced  from  the  remarks  which  preoedfl  thft6  nothing 
;  JjATe  learned  in  Europe  about  automatic  machinery  for  reel- 
Ik  from  the  cocoon  will  enable  me  to  improire  that  which  we 
In  the  United  Stiitos.  On  the  contrary,  so  for  as  is  indicated 
B  information  that  I  liave  been  able  to  gather,  the  machines 
I  have  been  constructed  in  the  Department  are  more  satis- 
[lly  operative  than  those  whioh  have  been  constructed  in  France. 
i  IIkh  which  has  struck  me  most  forcibly  is  our  need  for  expert 

with  automatic  machinery.    The  «>perAtiTe  need  not  be  so 

t  the  foreman  and  director  of  the  mature  need  far  more 
tias  ever  been  required  in  the  past.    Ifot  that  th^  skill  was 


^ 
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not  needed  in  the  director  before,  but  the  manufacturers  were  in  the 
habit  of  plunging  ahead  in  the  darkness  without  really  Imowiiig  what 
their  roquirements  were,  and  men  who  were  really  unfit  for  the  work 
in  hand  have  been  placed  at  the  head  of  large  establishments.  If  we 
can  decide  the  great  question  of  silk  culture  in  the  United  States 
affirmatively  a  matter  of  utmost  importance  to  us  will  be  such  a 
modification  of  the  alien  labor  law  as  will  permit  the  introduction 
into  the  United  States  of  experts  who  may  act  as  foremen  for  our 
great  mills. 

NOTES  ON  SERICULTURE  IN  FRANCE,   ITALY,   AND  HUNGABT. 

Silk  production  in  France, — Any  extensive  study  of  the  production 
of  silk  m  countries  outside  of  the  United  States  would  be  out  of  place 
ill  this  report.  But  for  the  sake  of  drawing  com])arisons  with  a  coun- 
try in  which  silk  culture  is  an  established  fact,  and  showing  how 
those  conditions  might  be  applied  to  the  United  States,  I  venture  to 
submit  a  few  remarks  upon  a  recent  sericultural  crop  in  France,  and 
to  draw  certain  conclusions  therefrom. 

A  study  of  the  statistics  of  silk  production  of  France  for  18S8 
shows  that  there  were  produced  about  2i,l'^0,000  pounds  of  fresh 
cocoons.  There  were  in  operation  two  hundred  and  eleven  silk  fila- 
tures, having  a  capacity  of  10,314  basins.  The  bulk  of  the  crop  was 
produced  in  four  (tepartments,  and  an  examination  of  the  Hstof  fila- 
ture patents  sliows  that  the  mass  of  the  filatures  are  in  these  depart- 
ments also.     The  following  table  shows  the  percentages: 


• 

Crop. 

Filature 
capacity. 

Oard 

Percent. 
28 

22.8 
17.4 
IS.  8 
1G.5 

44.6 
22.84 
18 
7.4 
12.6 

ArdfVhe 

Drome 

Vaucluse 

Other  departments 

It  will  bo  observed  with  what  regularity  the  percentages  of  filature 
capacity  follow  the  productiveness  in  cocoons,  the  Gard  only  show- 
ing a  greater  centralization  of  the  mills. 

On  the  other  liaud  the  great  cocoon  producing  departments  do  not 
produce  large  quantities  of  eggs.  Of  these  there  were  produced  in 
ISSS,  003,374  standard  ounces,  f)77J38  pounds  of  cocoons  being  con- 
ouiiied  in  their  production,  or  an  average  of  about  two-thirdjs  of  a 
)()und  of  cocoons  p(»r  ounce  of  e.ii:gs.  The  following  are  the  leading 
»gg-])rodu('ing  (lej)art]nents,  with  their  percentages  of  the  total 
fciS'i'nch  crop  '^^  eggs  and  of  cocoons: 


Vftr 

Ha.ssi^s  Alivs 

Corsica 

( •rii'ntal  I*vn'n»'f*s. . 

(!ar.l ■ 

Otli»T  il»*i>ftrtiiK'Ut.s, 


EOTfS. 


Percent. 
72.9 

M.4 
5.9 
2.8 
1.0 
2.1 


Cocoons. 


Percent. 
4.6 
1.7 
0.8 
0.2 
28.0 
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hja  shows  that  the  Gard  is  the  only  depnrtment  of  largo  culture 
Ret  produces  enough  eggs  to  be  scheduled,  and  that  it  produces 
i  than  2  percent,  ot  the  total.  On  the  other  liand,  the  Va.r  pro- 
acf'S  only  Iwii.'e  as  many  rcicuons  as  are  nctiiallj  n?("iinred  for  her 
K  production,  the  Basses  Alpes  four  times,  Corsica  leas  than  twice, 
la  the  Oriental  Pyrenees  but  twice  as  many  aa  are  thus  required. 
s  only  the  best  cocoons  of  the  crop  are  used  in  reproduction,  it  is 
^e  to  say  that  all  the  suitable  cocoons  of  these  four  departments 
w  used  in  the  production  of  eggs. 

In  1888  there  were  put  in  incubation  in  France  275,224  ounces  of 
{gs,  and  the  production  of  cocoons  per  ounce  was  about  76  pounds. 
1  the  departments  of  large  culture  the  production  per  ounce  was, 
pproximately — 

"^■^  Pound*. 

Card 83 

Ardeche 65 

Drdme. 68 

Vauctuse 84 

Average 73 

While  in  the  departments  producing  eggs  we  find  a  much  better 
utcome: 

Pounds. 

Var 97 

Bnssea  Alpes 96 

Corsica 108 

Oriental  Pyteneee 116 


The  production  of  'cocoons  per  ounce,  or,  as  it  is  called,  the  rendi- 
ion,  is  a  very  correct  indication  of  the  general  health  of  the  worms 
Q  the  department,  and  we  see  from  what  precedes  that  the  eggs  are 
(poduced  in  departments  of  small  culture  and  largo  rendition. 

It  can  not  be  that  the  smaller  quantity  raised  by  each  person  leads 
0  this  better  result  in  the  egg  departments,  for  the  average  in  each 
laee  was  almost  precisely  the  same — about  2  ounces.  It  is  due  more 
o  the  small  number  of  silk-raisera  in  a  locality,  and  perhaps  to  the 
act  that  persons  who  are  in  the  habit  of  raising  for  reproduction 
ise  more  care  than  those  who  raise  for  the  filature. 

In  previous  reports  I  stated  that  2i  per  cent,  of  the  crop  of  a  coun- 
ry  were  required  for  the  purpose  of  reproduction  every  year.  But 
n  1888  the  results  had  so  improved  that  less  than  1  per  cent,  of  the 
ffop  would  have  been  necessary  to  produce  as  many  egga  as  were  in- 
labated  in  the  spring.  France,  however,  is  becoming  a  large  e^g 
iroducer  for  exportation,  especially  to  the  Levant,  her  production  in 
1888  having  been  double  that  of  1886, 

The  Italian  crop. — In  1888  77  per  cent,  of  the  Italian  cocoon  crop 
ras  raised  in  the  districts  of  Piedmont,  Lomhardy,  and  Venetia, 
rhich  occupy  the  northern  portion  of  the  kingdom.  The  crop  of  that 
-ear  amounted  to  96,500,000  pounds,  which  is  slightly  above  the  aver- 
^  for  the  nine  years  ending  at  that  time  (86,000,000  pounds).  The 
rop  of  1889  has  been  almost  a  complete  failure,  each  of  the  three 
;reat  provinces  suffering  severely.  In  Piedmont  but  one-half  of  the 
•Terage  crop  was  raised,  in  Lomhardy  but  one-twentieth,  and  in 
Tenetia  but  one-ninth,  while  in  the  whole  kingdom  there  was  a  pro- 
Inction  of  but  24,000.000  pounds,  or  less  than  one-third  of  the  annual 
.varage.  France  did  not  suffer  so  heavily,  forwhile  the  production 
AG  80 33 
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of  1888  was,  as  has  been  said,  about  17,000,000  pounds  for  the  four  great 
doi)artinouts,  in  1S89  it  fell  to  about  13,000,000  pounds,  or  a  lose  of 
ono-qunrtor  in  tlio  total  crop.  It  sliould  bo  addinl  that  thei-e  was  a 
mati.'rial  rcduclion  in  th(.>  amount  of  oggs  put  in  incubation  in  France 
in  18.S1)  as  coinpan^d  -.vith  1S88,  which  would  further  contribute  to 
reduce  this  loss,  tlic*  average  rendition  for  tbo  four  great  silk  depart- 
ments in  Franco  in  J  888  l)(dng  71  pounds,  while  in"  1880  itwas<U.7 
pounds.  In  Italy  lh(?  average renditifm  for  1888  was  00  pounds.  The 
oflicial  Italian  ligures  for  ]^i<\)  have  not  yet  been  publisliod.  InAus- 
tro-Hu]igary  the  production  did  not  diminish  in  1880,  Imt  rather  in- 
creased.  The  cause  of  the  serious  falling  off  in  thf^  crop??  of  Italy 
and  France  was  due  to  bad  weather  and  to  the  diseases  resultiiiir 
therefrom.  The  dis(^ases  are  not  those  which  are  inherent  in  the 
worms  or  due  to  bad  eggs,  as  was  the  case  in  those  countries  twenty 
years  ago.  Those  diseases,  the  p(^rine  and  its  associated  ones,  have 
practically  been  ])lotted  out  by  the  more  careful  methods  which  pro 
used  in  tne  i)rc>duction  of  eggs,  and  Eluropean  countries  are  now- 
liable  to  be  visited  only  l)y  those  produced,  as  they  were  this  year, 
bj'  bad  weather. 

Silli  culture  171  Tlnnrjnry, — The  first  effort  made  to  establish  siik 
culture  in  Hungary  was  at  the  end  of  the  seventeenth  century,  "while 
the  first  filaiur(^  for  reeling  the  cocoons  was  erected  about  the  niiilllo 
of  the  cightL-eiith  by  the  Hungarian  Government,  which  held  a  raonoji- 
oly  of  iiiis  industry  until  ITcSS.     After  this  date  the  interest  intlv 
work  declined,  was  stimulated  by  royal  influences  {ibout  18-tO,  antblis- 
appcared  entirely  during  the  revolutionary  period  of  18i8.    IulS?v 
the  government  began  to  take  an  interest  in  the  matter  a<rain.  and 
')rgaiiizt:-d  nn  ins[)Lvtorate  which  was  destined  to  supervise  t ;io  iii'liiv 
iry  and  jnirchase  cocoons.     From  187:2  to  1J^70  but  o,Oi>n  i)our.'!s"f 
(•(M'oons  AN^.'re  produc'.'d  in  the  kingdom.     The  following  year  thein- 
spcrtoratr  was  reorganized  and  since  that  time  hjxs  been  aotivrly 
ocfU])i"d  in  spreading  the  culture  of  silk  throughout  Hungary.    Dur- 
ing  the   sevi^n  years  ending  with  1880  the  government  advanO'^^l 
almost  :?(;  10,0(»')  for  the  gt^jieral  expiMises  of  the  inspectorate.,  all  Init 
about  800,()"'-of  which  has  from  time  to  time  been  restored  to  the 
public  treasuiy.     It  is  estimated  that  during  this  period  the  revoinos 
'.  )1"  the  p(.)or  classes  have  been  increased,  through  the  introduction  of 
'lus  industry,  to  the  amount  of  ?840,000.     Tile  Hungarian Govern- 
:ne7it  now  op(M'ates  two  filatures  having  together  about  two huiidn"''! 
;ind  sixty  basins.     The  insi)cctor  purchases  all  the  cocoons  produced 
in  iho  kingdom,  and  as  many  as  are  needed  are  reeled  in  ihe  gi>veni- 
7n«'nt   e-laldishnients.  Adiile  the  rest  are  sold  in  Goritzia  or  Mihn:. 
Diii'ing  thr  pa-1  eciitury  a  law  was  passed  compelling  municipal  i;"V- 
•rimn-nts  to  i»lant  imiiberry  trees  a h.)ng  the  highways.  andllK-ver«- 
.  Tilted  a  Xi'vy  c(»hsi<:cra].)le  supj)]y  of  these  trees.     Silk-raider-^  ^''' 
nllMwcd  U)  u.-c  th«.'  ]'  as'es  froTu  these  trees  gratuitously  and  are  f ui*- 
1 1 s  h ( 'd  Av i t  a  > i  1  k  -v,'* » r  n  1  eggs  ^v  1 1  i c  1 1  are  produced  1  )y  t he  inspector. 
'Ih'i't'  wei'r  (ii>ti"il.)ut«*d  ill  issi>  rJo.OUO  i)unces  of  eggs  thus  pro<lu'.''".i 
iiid  about  r),o. ;j  diiiMM'S  oi"  eggs  ]>urclia£ed  in  France  and  Italv  wi-:'* 
I  view  of  inti-'Mhicing  m^w  vai'i<*ties  into  Iho  ccnnitry.     The  silk-ni'^- 
'I's  iivr.   in<lirr'-tlv  eh;ir.'^('il  r«.ii'  th.ese  leaves  and  eggs  bv  the  iuferi"!' 
>riee  u'liit.-li  i]i(^  .i;-ovei]iin(  nt  pe.ys  th.em  for  their  cocoons.    TJi-s  I'l 
ss:i  ih''   nia."k(l  va!u(.^  o}'  eoruons  in  the  i)rovince  of  Goritzia y-i-"^ 
■bent  '-)'!  {-•v\\<  jMT  in  -!)>.>.  but  tiie  Hungarian  Government  pai'l-*^'!'^' 

■  i  -■  'T'  ■  but    "i"        "ll^^ 

"•    »^b'^     '=o.(      ^  ...,  »  silk  was  raised  on  shares' in  Goritzii*? 


.jid-OTTner  furnishing  the  eggs  and  leaves  as  does  the  Hunga- 

Hovernment,  the  peasant  received  but  one-half  of  the  market 
.e,  or  about:  IC  cents,  wliicli  is  4  cents  le.':S  per  pouuil  th.iii  was 

in  Hungary,  The  inspectorate  derives  great  benefit  from  this 
ipence  in  price  when  the  cocoons  are  presented  at  the  filature  for 

getting  them  as  has  been  stated  more  than  35  per  cent,  below 
market  price.  What  it  gives  in  compensation  for  this  lower 
a  costs  the  filature  nothing  on  the  one  hand  and  very  little  on 
other,  for  the  expense  of  caring  for  the  mulberry  trees  falls 
a  the  municipalities  and  the  cost  of  the  eggs,  produced  as  they 
in  large  quantities,  certainly  would  not  cost  the  government 
e  than  $1,80  per  ounce  or  about  3  cents  per  pound  of  cocoons 
luced.  So  that  even  with  this  expense  the  government  gets  the 
■ons  for  about  10  cents  less  than  tne  market  price.  As  a  result 
profits  of  the  government  filatures  during  the  seven  years  end- 
with  1886  were  more  than  $50,000.  The  growth  of  silk  culture 
[ungary  during  the  period  of  ten  years  ending  1889  has  been 
■mous.  In  1880  silk  was  raised  by  1,059  families  living  in  71 
as;*  in  1889  by  50,591  families  living  in  1,639  towns.  The 
luction  of  cocoons,  wliich  in  1880  amounted  to  but  23,288  pounds, 
389  reached  1,790,683  pounds.  In  1880  silk-raisora  received  for 
r  crop  about  $5,000;  in  1B89  it  had  increased  to  more  than 
',000.  In  a  recent  report  made  by  the  inspector-in-chief,  frorci 
ih  the  greater  part  of  these  figures  are  derived,  we  find  that 

same  conclusions  have  been  reached  in  Hungary  as  in  the 
ted  States,  that  is  to  say,  that  the  industry  is  one  which  must  be 
ied  on  on  a  small  scale  by  members  of  the  family  and  the 
lent  that  it  becomes  necessary  to  hire  outside  labor  the  work 
es  to  bo  profitable.  The  inspector  urges  the  importance  of  vig- 
sHy  prosecuting  the  planting  of  mulberry  trees  as  the  sine  qua 
ot  success. 

THE  world's  production  OF  REELED  SILK. 

■me  interesting  deductions  in  relation  to  the  silk  trade  of  this 
itry  may  be  drawn  from  the  following  tables,  which  show  the 
itnes  in  which  the  reeled  silk  of  the  world  is  produced  and  also 
»tal  production  for  the  years  1884  to  1888,  inclusive,  as  well  as 
amount  of  silk  imported  into  the  United  States  during  the  saipo 
>d. 

Watem  Europe ;  Pound*. 

France 1 ,  753, 600 

Itfllv 7,845.200 

Spain 183,600 

AviKtro- Hungary 675,400 

Total.". 10,438,800 

Levant: 

Ajiatolie 374.000 

Salonica,  Volo,  Adrianople 264, 000 

Svi-ia 608.200 

G'reccc 30,800 

Caacai'm 110,000 

Totiil 1,295,800 

i  trill  be  Been  liow  nearly  these  1680  figures  correejtoud  with  our  own  ot  188&. 
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Extreme  Orient :  Pwrndi. 

China,  exported  from  Shanghai 4,963,200 

China,  exported  from  Canton 1,529,000 

Jajwn.  exported  from  Yokohama 5, 280,000 

India,  exported  from  Calcutta 2,234,200 

Total 18,996,400 

Grand  total 25,751,000 


Years. 


1884 

1885 

1886 

1887 

1888 

Average 


Total 
production. 


Pounds. 
21,8S7,a00 
20,407.400 
28,790,800 
26.732,200 
25,751,000 


28,721,720 


Imported 
into  the 
United 
States. 


8,222,546 
8,424,078 
4,754,626 
4,509,574 
5,178,840 


To  these  figures  may  be  added  the  remark  that  the  production  of 
raw  silk  is  increasing  in  western  Europe  while  in  the  Levant  it  is 
on  the  decrease.  With  regard  to  the  production  of  silk  in  Asia,  that 
is  to  say  in  Japan,  China,  and  India,  we  have  no  statistics  of  any 
reliability.  The  only  items  mentioned  in  the  accompanying  tabl^ 
arc  the  exportations  from  those  countries  to  Europe  and  America. 
Therefore  the  total  of  silk  given  is  the  total  amount  consumed  in 
Europe  and  the  United  States.  It  will  be  seen  that  in  1888  we  im- 
ported one-fifth  of  the  entire  consumption  of  the  western  world,  and 
that  our  im])()rtations  are  rapidly  increasing.  For  the  fiscal  year 
ending  June  30, 1S89,  the  importation  into  the  United  States  amounted 
to  5,320,048  pounds. 

The  reports  of  the  Bureau  of  Statistics  of  the  Treasury  Department 
do  not  show  the  origin  of  this  raw  silk.  It  may  be  found,  nowever, 
in  the  statistics  of  the  American  Silk  Association,  of  New  York, 
which  represents  the  buyers  of  silk  in  the  United  States.  Their 
figures  show  that  a  little  more  than  one-quarter  comes  from  Europe, 
slightly  over  one-half  from  Japan,  and  the  balance  from  China. 
This  ratio  has  been  essentially  true  since  1884.  While  one-half  of 
our  reeled  silk  comes  from  Japan,  it  is  also  true  that  we  take  half  of 
the  reeled  silk  exported  from  that  country.  The  growth  of  this  trade 
has  been  very  rapid,  only  1(  )S  bales  having  been  shipped  to  the  United 
States  in  1875-'7G  as  against  5,376  in  1880-'81, 16,034  in  1885-'86,and 
40,ono  in  1887-88. 


■  jjrjJiTffu  OF  OAAaa  OBAiraa. 

J  it  a  report  of  the  partial  inTeflttaittion  of  the  vahie  of  the 

vtmfu  «*w7x*f »»«iivu  yKMatHgQ  orange)  leaves  as  silk-worm  food. 
Beqpectftilly, 

E.  A.  V.  SCHWEINITZ. 

Mr.  Philip  Walker, 
Cliief  of  Silk  Section. 

In  1858  and  1865  Monsieur  Eugene  Peligot  presented  to  certain  French  scientific 
pieties  the  results  of  some  chemical  and  physiological  investigations  of  the  food  and 
fe  of  the  silk-worm.  The  food  examined  was  the  mulberry.  Dr.  O.  Kellner,*  at 
le  University  of  Tokio,  Japan,  has  also  conducted  a  series  of  experiments  as  to  the 
Uue  of  the  mulberry  leaf  as  food  for  the  silk-worm. 

A  flimilar  series  of  investigations  has  been  begun  b^  the  Department  with  the 
sage  orange  leaves  as  food  and  the  Cevennes  race  of  silk-worms. 
The  experiments  were  begun  after  the  worms  had  passed  through  the  first  molt.  At 
ds  time  several  different  lots  were  selected  and  weighed,  aweighed  quantity  dried  and 
;nited  to  determine  moisture  and  ash,  and  the  remaining  lots  carefully  watched 
iiring  the  different  stages  of  growth.  The  leaves  fed  to  the  worms  daily  were  care- 
illy  weighed,  and  the  same  quantity  placed  by  the  side  of  the  tray  on  which  the 
orms  were  fed  and  weighed  again  after  twenty-four  hours,  in  order  to  determine 
le  loss  in  weight  by  spontaneous  evaporation.  The  leaves  used  for  analysis  were 
i  this  way  approximately  under  the  same  conditions  as  the  food  of  the  worms.  At 
le  end  of  each  molt  the  residue,  that  is,  the  portion  of  the  food  left  unconsumed  by 
le  worms,  and  the  excrement  of  the  worms  themselves  was  weighed  and  the  pro- 
nets  thus  obtained  analyzed.  As  several  lots  of  worms  were  selected  at  the  begin- 
inx  of  the  experiment  it  was  possible  to  make  an  ultimate  analysis  of  the  worms 
aa  still  leave  those  that  had  been  under  the  same  conditions  for  further  investiga- 
on.  The  time  from  the  first  molt  to  the  time  for  spinning  was  from  May  5  to  May 
5.  Table  1  gives  the  weight  of  ten  worms  calculated,  and  the  leaves,  residue,  and 
cerement  for  each  stage,  the  corresponding  percentages  of  moisture  and  ash,  and 
le  increase  in  the  weight  of  the  worm  durmg  each  stage.  We  may  mention  here 
lat  during  the  last  stage  of  the  life  of  the  worm  a  number  became  diseased  and 
led,  so  that  the  weights  of  the  latter  products  had  to  be  approximately  calculated. 
Table  2  gives  the  ultimate  analyses  of  leaves  and  products.  The  mgh  percent- 
ile of  nitrogen  in  the  food  is  to  be  noted  as  well  as  the  fact  that  this  is  in  larger 
mount  in  the  young  leaves  which  were  fed  during  the  first  stage  of  the  worm's 
fe  than  later.  The  lower  percentage  in  the  residue  shows  that  the  tender  portion 
P  the  leaf  is  the  richest  in  nitrogen,  and  it  is  upon  that  which  the  worm  principally 
wds.  The  high  percentage  of  nitrogen  means  a  correspondingly  large  proportion 
r  albuminoids,  a  most  important  constituent  of  the  silk-worm's  food. 
The  ash  was  in  all  cases  determined  by  ignition  at  a  low  heat  in  a  muffle.  The  re- 
ilts  are  shown  in  Tables  2  and  5.  The  analyses  of  this  product  were  conducted  ac- 
[)iding  to  the  ordinary  quantitive  methods,  and  the  results  obtained  are  calculated 
pon  the  basis  of  an  ash  free  from  carbon  and  carbonic  acid.  The  figures  especiallv 
^  be  noted  here  are  the  hieh  percentages  of  phosphoric  acid  and  potash  in  the  food, 
)  very  small  amoimt  of  these  in  the  excrement  and  the  large  proportion  found  in 
le  ash  of  the  worms.  The  worm  selects  and  assimilates  especially  phosphoric  acid, 
Dtash,  and  magnesia,  and  excrete  silica,  lime,  iron  oxide,  and  soda. 
A  comparison  of  the  analyses  with  tiiose  of  the  French  chemist  (Table  5)  and 
jellner  (Table  6)  shows  tliat  the  phosphoric  acid  and  potash  and  magnesia  are  the 
nential  mineral  elements  for  both  mmberry  and  Osage  orange  and  very  necessary 
)r  the  growth  and  life  of  the  worm.  From  Table  2  we  may  note  further  that 
le  phosphoric  acid  is  in  excess  in  the  young  leaf  while  in  the  more  advanced 
VUB»  of  tlie  growth  the  potash  predominates. 

While  it  is  not  fah*  or  possible  to  draw  positive  conclusions  from  a  single  experi- 
lent  it  may  be  said  in  general,  in  so  far  as  it  is  possible  to  compare  the  results  we 
vre  obtaiiied  with  those  of  M.  Peligot  in  1858,  and  Dr.  Kellner  in  1888,  that  the 
toage  ora.ige  leaves  are  fully  as  valuable  as  those  of  the  mullberry,  so  far  as  the 
bemical  constituents  are  concerned,  as  a  silk- worm  food. 

Li  addition  to  this  work  it  was  also  the  intention  to  examine  chemically  the  char- 
cter  of  the  Osage  orange  leaves  from  the  time  of  budding  till  the  fall.  The  feeding 
Dalyses  show  the  cliange  in  growth  of  the  leaf  from  Mav  2  to  the  25th.  Samples 
rare  also  collected  during  June,  July,  and  August,  in  which  ash  and  moisture  de- 
mninations  were  made,  but  which  have  not  been   further   examined  as  yet. 

*  Die  landwirthschaf  tlichen  Versuchs-Stationen,  Bd.  XXX,  p,  59. 
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Saiiii)!^^  or  tlip  OaoLf^c  oriinge  leaves  grown  in  Kansas,  as  well  aa  of  thenmlbeny 
friim  till'  IX'inirtiiicnt  RTounda  aiid  llie  loavt-s  from  the  OsoRe  orange twe. h»va 
liei'ii  ccilloc'Uil.  It  iii  ijroijitsol  hi  make  further  exuminatiuii  of  tliL*^  saiDplH.ES- 
lieciiiUy  a  OKiiiiiiiriwui  willi  the  mulberrj-  leaf  a.-»  grown  here,  auii  to  gin  rarrful 
study  tv  the  iirOKiinatecoiistitut'ntflof  tlio  lL-av<-(i,  residues,  and  products,  the  per' 
eeiitogo  coui'fosilion  of  whiuli  will  be  foiiud  in  Table  -1. 
Table.  l~E.ejjerimetUs  in 
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WET'illT  OF  WOKMS,  BE.S1DUE.  AKD  EXCREMENT. 
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Table  i.—Pro.vimate  conipoHtion  of  Oaage  orange  leaves,  etc. 
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Table  5.—Ana'.yse»  of  the  mulberry  leaf  by  M.  Peligot  (France). 

ULTIJUTE  COMPOSITION. 
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Table  9.— Analyses  of  the  mvS>erry  leaf  by  Dr.  O,  Kt^ntr.    (Ji^m./ 

PKOXIHATE  COalPOSmOM  OF  LEAVES.  ffPtt 
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COMPOBTnON  OF  THE  ASH. 
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REPORT  OP  THE  CHIEF  OP  THE  SEED  DIVISION. 


3iB:  I  have  the  honor  to  submit  to  you  the  anntial  rei)ort  on  the 
erations  of  the  Seed  Division  for  the  past  year,  together  with  some 
K^gestions  which  seem  to  me  pertinent  if  tne  work  of  this  division 
to  attain  the  highest  degree  of  usefulness. 

During  the  past  year  the  detailed  work  of  this  division  has  differed 
tie  from  that  of  previous  years,  and  consisted  largely  in  receiving,  ex- 
lining  and  testing,  putting  up  in  suitable  packages  for  distribution, 
d  distributing  throughout  this  country,  and  in  some  cases  to  foreign 
ontries,  the  seeds  purchased  under  the  provisions  of  the  act  of  Con- 
8BS  appropriating  money  for  **the  purchase  and  distribution  of 
ids," 

Appended  to  this  report  is  a  tabulated  statement  of  kinds  and 
Antity  of  seed  issued  from  the  Seed  Division  for  the  fiscal  year 
ding  June  30,  1889.  It  deserves  attentive  perusal  as  it  fairly  rep- 
ients  a  year's  work  of  this  division,  and  is  so  arranged  that  it  indi- 
tes the  various  channels  through  which  the  distribution  of  seeds 
kes  place  as  well  as  the  grand  total  of  such  distribution.  The  aggre- 
8  of  packages  distributed  exceeded  4,850,000,  and  included  6,630 
jshels  of  cefeal  and  other  field  seeds,  48,300  pounds  of  vegetable 
ids,  and  600  pounds  of  flower  seeds.  Cloth  bags  and  paper  packets 
which  the  seeds  were  put  up  were  mostly  made  in  this  division, 
d  the  manuscript  was  also  prepared  here  for  the  printed  labels, 
d  in  many  instances  for  the  directions  for  the  cultivation  of  plants 
lich  were  new  to  portions  of  the  country  where  they  were  distrib- 

rkclnd,  to  .hi,  report  conden^  report  from  corre^ondents  in 

ference  to  seeds  distributed  by  this  division,  arranged  alphabet- 

lUy  according  to  States.     In  this  connection  it  is  proper  that  I 

juld  call  attention  to  the  fact  that  while  many  correspondents  en- 

'or  to  comply  with  the  regulation  requiring  a  report  from  each 

n  to  whom  seeds  are  distributed  as  to  the  results  obtained  with 

3IU,  and  although  in  this  way  many  valuable  reports  reach  us,  yet 

comparison  with  the  extent  of  the  distribution  the  number  of  re- 

rts  received  is  comparatively  insignificant.     Indeed,  it  is  not  too 

ich  to  say  that  a  large  proportion  of  the  recipients  of  seeds,  dealt 

t  with  such  a  liberal  hand,  make  no  return  whatever^  apparently 

l^arding  the  requirement  imposed  upon  them  in  accepting  this  favor 

a  dead  letter. 

6l  glance  at  the  tabulated  statement  already  referred  to  will  show 
3  proportion  of  seeds  distributed  through  the  statistical  agents  and 
rrespondents,  to  miscellaneous  applicants,  to  experiment  stations 

477 


478  llEPOKT   OF  TIIE   SECRETARY   OF   AGRICULTURE. 

and  a;;^virnllurjil  ccjlloges,  and  tliroiigh  agricultural  soeic-tici?.  So  far 
as  th«.'  sljitislii'al  agi.'uts  and  corroopondonts  are  concerned  the  <.lis- 
tri])Utiun  to  tlicin  is  but  a  partial  return  fur  the  valuabk  .services 
which  they  rcnuler  gratuitously  to  the  Deijartnient,  and  such  'Mii- 
hut  ion  must  thcrcfoi't*  he  fully  maintained  if  not  increased.  The 
disirihution  to  experiment  stations  and  agricultural  colleges  has  so 
far  bi'ought  aljour  excellent  n^sults.  The  care  exercised  hv  these 
institutions  in  tln.^  jdaniing  and  cultivation,  in  the  notes  amt  obser- 
vations systematically  recorded,  as  well  as  the  familiarity  of  the 
station  directors  and  superintendents  of  college  farms -vntli  the  soil 
and  climalolngy  nf  th^'^ir  r(?speciive  States,  all  tuud.  to  make  thoir 
reports  of  extremt' value  to  this  divisi(>n  in  carrying  out  syf>t<.'inat- 
ically  and  scientifically  the  praiseworthy  ends  fc^'  which  itw.-iSL?- 
tahlisluul.  An  increase  in  this  channel  of  distribution  is  extvoiuoly 
desirable,  ii'  not  S(.)  nuich  perliaps  in  number  of  packages  tit  lea^t 
in  the  tiuantitios  disti'lljuied. 

There  is  no  doubt  whaUiveri*!*  tlie  good  results  accomidislicJ  here- 
tofore tlircnigh  the  S-.-ed  Division,  and  though  many  instance:?  c^'in 
no  doubt  be  pointcMl  out  in  whicli  results  have  seemed  to  be  incom- 
mensurate, as  wh«'n  recipients  of  seeds  have  been  disposed  to  regard 
this  division  simply  as  au  eleeniosyiuiry  institution,  tlie  j-rojior 
courso  is  uiKpiestionably  inA  to  ignore  Ihu  good  already  done,  but  t«.' 
a<lopi  methods  (.'alculated  to  insure  the  most  practical  results,  aiiJ 
then  on  this  line  to  ia\»sccute  the  work  with  the  utmost  enevirv  uiiJ 
liberality. 

The  addition  to  the  stalf  of  this  division  of  a  special  agent  who 
[)<-rs'>n;!lly  visits  dlln'reiit  s-.  ctio-is  of  the  country  inspecting,  tis  far 
a>  j-r^sib]l^  til'/  [tro'iiirt  of  th<.-  sc:m1s  (j'l'ei'ed  to  the  J)epartniei»t  ;in: 
i*''..;,:] ;;;..■  up  <A<'\i  as  sj.eni  lo  im (s-.,'ss  "specially  desirable  charaL-t-.-iiv 
tics"  lias  already  ].i't)Ved  lo  b(.^  a  wi.'>='movts  iuid  therecan  be  U'.»'iU''>- 
tioii  of  the  vabiable  aid  ilias  n.nde:-ed  If)  the  division  in eilectin:;"  tl'A 
piirchast'  of  s-.ii;.il'le  s.-jm]-^. 

]  can  uoL  el.><"  liiis  brief  reiM.rt  v.iihout calling  vour  attentien  i" 
thi:  si  roiig«>t  •na:inei-  jx  ssiMv  to  tlie  gra.ve  incoiivenifnces  to  wl;ii;h 
the  fcrer  uiK'er  uiv  <'oiii:'i)l  is  t*'>ni}>elled  to  submit  owing  to  tb.' 
tota.n V  ii:a<::.Mniare  r».M,iii  d«-vuti'd  to  the  use  of  this  division.  That 
sui'h  a  state  <u'  ibiug.-;  as  exi>ts  in  this  respect  necessarily  int''rlc-i'?.> 
g!'a\'e!y  with  -be  e!;i'.;ii'n*  perb.-.rmance  of  the  division  goes  without 
saying.  TIk/  ])!'o]:i[)i  «lispatch  of  business  is  essent ially  important  in 
coiii;(.'ction  wiih  seed  distrileat  ion,  and  I  am  mticli  liamiXTod  and  em- 
barrassed by  this  \vi\.n{  ^^i  rv)oni. 

Isubjciii  tlie  ••(•ojidensed  re])orts  from  correspondents."  alroiwy 
]'eferr'.Ml  to,  aiul  ;i|>j>eiid  lo  tile  present  report  tho  tabulated  statv- 
lU'.  lit  siiov.  iiig  ihe  kinds  and  oua.ntities  of  seed  distributed  and  thv 
eh'oiHels  of  sucli  distribution. 

''a^e  tli.L  \onor  to  remain,  sir,  very  res]n»ctfully  yours, 

A.  T.  LOXGLEY, 

Chief  of  Seed  Division. 

«'  .        IvT'Siv 


1, — ^le  PiasB  Eine  Is  nporb 

and  was  very  proMc.    The  Champion  Whit«  Pearl  still  holdB  its  position  ai 

t  favoaite;  it  is  »  Taluable  Taiicty. 

on. — The  Wimberlj's  ImproTcd  made  from  twonty-eight  to  thirty  t>oUa  to  a 

ttabtee. — The  seed  received  from  the  Department  hare  been  veiy  snccemful, 
m  proved  to  be  verf  well  selected  for  this  soU  and  climate;  amonx  those 
have  given  special  satisfaction  arc  to  be  mentioned  the  Alaska  pea,  Fenr^ 
d  sweot  com,  Echpee  beet,  Early  Mohawk  bean,  and  the  Fulton  Marliet  tomato. 


«. — The  Qmmpion  White  Pearl  has  proved'  to  be  extra  early,  with  a  very 
Uid  fine  groin,  vletding  50  buahela  to  the  acre,  and  perfectly  hardy.  The 
I  Oiant  Normandy  ^cw  luxuriantly,  yielding  from  SO  to  60  bushels  per  acre; 

from  ten  to  fifteen  days  earUer  than  other  varieties  tested. 
Ion,— Wimberly"s  ImproTed  produced  30  per  cent.  miH«  than  the  oommon 
IcB.    The  King  s  Improved  was  a  very  good  varie^,  witli  small  seed  and  fine 
int. 

Kf. — Alfalfa  is  a  grand  success  in  Arkansas,  as  it  withstands  the  long 
hts. 

jhum. — The  Earlr  Orange  has  been  grown  with  good  resulta  for  the  past  two 
It  matures  early  and  can  be  planted  closer  than  other  canes.    It  will  yield 
Jlone  of  beautiful  sirup  to  tlie  aero. 

eaf.— All  wheat  was  injured  in  thia  State  by  the  Chinch  Bug,  but  the  Fulcas- 
1  much  the  best  of  any  of  the  varieties  tested.  It  is  doubtless  a  good  variety 
[■State. 

etailei. — Gardening  here  begins  in  February  and  March.  Long  Yellow  Six- 
'  beans,  Scarlet  Globe  radisli,  and  Danvers  yellow  onion  produced  well  and 
)f  flno  qu.ility.    The  pale  Dun  beans  proved  strong  growers,  very  prolific,  and 

1  in  quality. 

C4LIF0ESIA, 

n. — The  Wliite  Giant  Normandy  and  Champion  White  Pearl  have  both  done 
oely  well  in  tliis  State,  and  when  acclimated  will  doubtless  bo  valuable.  One 
.  of  soed  of  the  White  Giant  Normandy  harvested  860  pounds  of  sound  white 

L — Hargctt'^  White  made  a  large  yield,  matured  early,  with  full  heads. 
jfoMes. — The  Chicago  Market  was  considered  t)io  most  delicious  of  six  varte- 
iMvated.    Phinney's  Earlv  watermelon  was  hardy,  a  good  shipper,  and  re- 
the  great  heat  of  this  lociuity.    One  weighed  83  pounds.    Commodore  lettuce 
rsp  and  handsome. 


Ion.— Welbom's  Pet  is  a  fine  variety;  it  has  doubled  itself.    Cluater  Champion 

uge  pods  of  be^^utiful  white  cotion,  and  the  oiperienco  of  cotton  planters  goes 

ve  tliat  it  would  ]>ay  to  cultiTate  it  ns  well,  if  not  better,  than  the  Sea  Isltmd. 

'g  Improvt'd  lias  also  given  satisfactory  results. 

Mr. — Alfalfa  grows  rapidly,  seeds  heavily  with  good  sound  seed,  and  is  well 

to  West  Horida. 

Imiheat. — Tlie  JaKincKo  is  reported  as  having  done  well. 

oi/epIanfK.—TIie  Unknown  pea  is  considered  tlio  best  fodder  plant  ever  in- 

M  uito  the  %uth ;  its  growtli  and  production  waa  enormous,  and  during  tba 

tontlw  of  drought  it  never  wilted. 

-An  interestini^  report  from  Cbuluota,  Orange  County,  malcea  the  (61- 
■toMedib ^.----.  .,,^___.,,^_v__._^__  .. 


regard  to  Mediterranean  Wheat :"  From  thirty-four    .     _, 

.„4plnta  of  clean  wheat,  of  finer  and  bettor  qualitv  than  I  ever  raised  in 
rlrania.  Tlie  wlicat  etooled  from  four  to  twelve  stalks  to  the  kernel.  Bust 
ery  little  on  tlie  blades  ^ust  before  harvesting,  which  indicated  that  it 
B  been  nown  in  October  instead  of  November.  On  a  decomposed  shell 
9  wheat  will  l>e  a  complete  succeee  la  Florida,  if  Uie  Australiaii  or  Gali- 
Coold  be  obtained." 


&:. 
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GEORQIA. 

Cotton.— The  Cliampion  Cluster  is  a  valuable  variety;  it  grew  well  and  began  to 
open  one  week  earlier  tluin  utlier  varieties;  the  bolls  were  uniformly  large  aid  the 
Btalks  prolific. 

H7it'a  f.—Curreirs  Prolific  made  the  largest  yield  of  well  matured  grain  ever  made 
in  "White  County. 

Sorghum. — The  Orange  cane  came  up  well,  grew  rapidly,  and  is  superior  in  size, 
yield,  and  quality  of  sirup.  The  Goose  Neck  is  suixjrior  in  all  respects  to  all  other 
varieties. 

Vegetables. — The  Ciiampion  of  England  and  tlie  Alaska  peas  are  highly  com- 
mended for  earliness  and  prtxluctiveness.  The  Early  Moliawk  bean,  Danvers  onion, 
and  Early  Pointed  Leaf  cabbage  were  also  very  suibcessful  and  gave  general  satis- 
faction. 

ILLINOIS. 

ir/icaf.— Currell's  Prolific  has  proved  a  strong,  thrifty  grower,  and  resists  stonus 
much  better  than  other  varieties  tested,  and  is  by  many  considered  very  mucli 
suix»rior  in  all  respti'ts.  The  Mualy  was  given  a  fair  trial  and  found  first-class  in 
quality  and  yield:  the  grain  was  plump  and  of  gooil  color.  Tlie  Good  stood  the 
winter  very  well  and  was  very  early  in  heading;  the  straw  was  stiff,  the  heads  well 
filled,  and  the  quality  was  extra.  The  Sibley's  New  Golden  looked  green  all  winter: 
its  straw  was  very  stiff  and  looked  like  gold;  it  is  to  be  highly  recommended.  The 
German  Emperor  is  a  great  tiller,  has  long  straw  and  nice  long  heads  well  fillt-d;  it 
will  average  more  to  the  acre  in  l^ushels  than  any  other  kind  in  this  section. 

Tobacco.  —The  White  Burley  gi'ows  well  and  is  a  very  fine  color.  Vuelta  de  Abajo 
is  iine  \\s  a  smoking  variety. 

IKDIANA. 

Corn.— The  Champion  is  well  adapted  for  general  cultivation.  Tlie  Golden 
Beauty  is  well  worthy  of  distribution. 

Honey  plant. — The  Chapman  was  a  great  success;  the  bees  reveled  in  it;  every 
fiowiT  had  five  or  six  at  a  time  on  them,  both  early  and  late. 

T^/I('a^— Curroll's  FVt^lific  is  rei)orted  as  having  made  a  splendid  yield;  it  spreaJs 
well,  is  deej)  rooted,  and  makes  fine  ln.'ads,  some  as  high  as  eighty  grains  per  head: 
it  is  to  1)0  recommended.  The  P'ulcastc^r  is  highly  spoken  of  in  all  respects.  Tlie 
Mealy  })roved  to  bo  a  valuable  acquisition.  The  Velvet  Chaff  also  made  a  gCKvl 
crop."    The  Improved  Kice  gave  satisfactory  results. 

IOWA. 

Corn. — The  Yellow  Dent  is  an  excellent  variety,  yielding  well,  and  is  to  be  recom- 
mended. 

Clover. — Alfalfa  grew  luxuriantly;  it  is  well  worthy  of  further  trial. 

BuclcwJLcat.—ThL'  Japanese  yielded  one-third  more  tlian  other  varieties  and  was 
of  excellent  qujilit}'. 

Barley. — The  Melon  was  productive  and  excellent. 

Ftv/<^/^^'^^ —The  Olive  Shaped  iTulish  was  crisp  and  delicious.  The  Early  R^i 
Valentine  bean,  the  Eclii>se  beet,  and  the  Beauty  tomato  were  all  excellent  vanetierf. 

KANSAS. 

Corn. — The  Angel  of  Midnight  is  an  early  variety,  is  hardy,  and  yielded  well. 

Clover. — Alfalfa  withstood  tin?  drought  and  proved  a  valuable  forage  plant  for 
Kansas. 

Sugar  beet. — Made  a  very  iine  crop,  notwitlistanding  bugs,  hot  weather,  and 
Min<ls. 

H7/('«^— (."in-reirs  Pn^lific  has  made  a  remarkable  vield.  The  German  Emperor 
yielded  42  bushels  i)er  acre,  and  stands  the  winter  well. 

KENTUCKY. 

r'o7*».— Tlie  AVhilo  Giant  Xonnan<ly  iA  an  excellent  variety  and  is  noted  for  carii- 
.x,-ss.  hardiness,  and  Weld.  The  Hickory  King  made  a  fine  crop.  The  Early  ^^^llte 
f^-^arl  was  very  early  and  verj'  excellent  in  cmality. 

Vi/f7a?>/f.'.s-. --The  Maud  S.  iVas  wore  excellent  in  quality  and  very  productive- 
One  Kclii)se  beet  grew  to  a  large  sizo,  were  early  and  tender;  the  finadt  vegetables 
miy^.^r  ^■^^u•  ^i^'.iiifM^  —erti  the  result  of  Depjirtment  seed. 

LOUISIANA. 

,  •   w/       rh'    '  -ci  -cin's  Improve*!  proved  to  lx»  an  excellent  variety,  good  stapj^ 
t^    itr-qrf   M^\         ^'mmIu.vI.  \    uiprovcd  was  x>roliflc;  tlie  boUs  wero  Lufge  Aod  tfi* 
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it  was  eight  days  earlier  ttian  tame  oiherB  planted  and  cultivated 


d  under       ■ 


—The  Luuisinna  Sugar  Experiment  Station  reports  that  this  plant  has 
Ithere;  one  row  of  SCO  yiirds  being  very  thickly  lilled  with  seed. 
Biab'fs,—The  Ciolden  ijutcu  Icimriti'es  grew  hnely,  were;  of  gomt  quality;  it  is 
ielieni  variety.    All  Seasons  cat>t)age  is  a  fine  variety.    Tbe  Maltese  paranip 
ine  and  large. 

KAINB. 

a. — The  Angel  of  Midnight  yielded  well;  the  ears  were  long  and  well  filled, 
mall  cob  and  large  kernel. 

i. — Hargett'a  Wliite  gave  very  satiafactory  results;  the  berry  was  plump,  the 
stood  up  well,  and  yielded  largely. 


iRum.— The  Early  Amber  grew  finely  and  produced  abundantly;  the  mann- 
er pronounced  it  the  best  that  ever  came  to  the  mill,  making  clear  and  sweet 
it  IB  also  an  excellent  forage  plant. 

sat. — The  luiprOTed  Rice  grew  nicely  and  stood  the  wint«r  well;  matured 
lys  earlier  than  any  other  variety;  the  grain  was  of  medium  siae  and  good  in 
y,  well  suited  to  this  soil  and  climate. 

etables. — The  Livingston  Beauty  tomato  is  all  that  ia  claimed  for  it.  The 
ft  pea  was  pronounced  as  Unsurpassed  in  quality.  The  Deacon  lettuce  made 
1  yield  and  was  of  excellent  quality. 


n. — The  Angel  of  Midnight  is  a  very  fine  milling  variety;  the  Leaming  and 
Ot  the  North  made  each  a  fine  growth  and  large  yield. 
fay.— The  Melon  is  a  good  variety,  jieldinR  from  35  to  80  grains  per  head. 
at, — The  Festuca  Elatior  will  prove  a  valuable  acquisition,  as  it  roots  deep 
a  rapid  grower. 

tat. — The  Improved  Rice  was  harvested  one  week  earlier  than  other  varietiea  ; 
waa  at  the  raXe  of  33  bushels  per  acre;  the  berry  was  fine  and  plump,  straw 
lid  strong:  many  report  highly  of  this  variety;  3  pounds  of  seed  yielded  30 
a.    The  Mealy  and  Currell's  ProUflc  were  both  well  adapted  to  this  locality, 

MINNESOTA. 

«.— The  Angel  of  Midnight  matured  in  ninety  days  from  planting;  grew  to  a 

:  of  Bi  feet,  yielded  well,  and  was  a  very  handsome  variety, 

I.— The  New  American  grew  very  strong  in  straw,  with  large  heads  of  good 

Igtf. — The  Melon  was  superior  to  any  other  raised  here;  1  pound  of  seed  yielded 

inns  of  nice  white  No.  1  barley, 

:fitum. — The  Amber,  although  somewhat  injured  by  early  froet,  made  46  gal- 

t  airup  from  one-fourth  of  an  acre. 

etabieg. — The  Rural  New  Yorker  pea  did  very  well  and  was  very  early.    The 

1  pea  was  pronounced  as  unsurpassed  in  quality.    The  Valentme  l>eans  and 

lead  cabbage  arc  choice  varieties. 

UISSISSIPPI. 

Son. — The  Champion  Cluster  did  remarkably  well. 

X  plant. — Tlie  Chapman  reached  a  height  of  G^  feet;  continued  in  bloom 
TB ;  it  yielded  an  abundance  of  bloom  and  the  heea  worked  busily  on  them 
he  last  bloom  was  gone. 

ige. — The  Unknown  pea  surpaased  every  cow-pea  for  vine  and  yield  ever 
.  here;  it  was  admirably  adapted  to  the  South. 

MISSOURI. 

••—The  Cliampion  While  Pearl  is  very  early  dnd  excellent  inyield  and  qual- 
noeived  tlie  first  premium  at  the  Gasconade  County  fair.  The  Mosby's  Fio- 
■■  of  good  quality  and  large  yield. 

L— Ha^ett's  White  made  seven  to  ten  stools  to  a  single  grain;  the  Straw  stands 
ad  Trill  ooubtles.-*  be  a  profitable  crop  in  a  little  drier  season. 
ml; — Cmiell's  Prolific  made  an  abundant  yield  and  stands  the  winter  weU. 
*    "  r  test  it  proves  to  be  a  good  milling  wheat  it  will  become  one  of  the 
-     Tlie  Fulcaster  stand;  the  winter  well,  makes  nice  plump  grains, 
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with  stron;:;  hoavv  straw.    Tlio  (.Torinan  Emj>eror  luts  prnvefl  vory  satiBfact«)ry, 
Tl:v'  Improve*!!  lii.-o  si.).».l  up  v. i  li:  nno-f-mrlii  of  an  noiv  yioldod  I5f)  ixmr.ds. 

7Mi.s'/;h'#.'. — Expi-nin^'M's  wMi  Too.sint*.?  S'vil  niist.'J  in  Florjtla  pivv  tlu- rcsuU  m 
<]in"«'rin;;  lil'.lo  fi'Mii  I'lv  \  wy nicdi  k  ;_''frijiiii!i1».Ml  an«l  prrw  as  well.  yii=Min;:akmt 
tlic  .samif  :iin<M?M  ot'  loro;.:"  i-or  aoiv — h'rMif  45  tonn  of  ki*"-'*-'!!  fcKldor. 

Sorr/Jiinii. — The  ly.\v\y  A?n{>'  v  M]»j:»';irotl  true  to  name.  If  plantrd  p'lrly  nnil nit 
wlieii  ripe  it  \\  ill  sprd'.ii  iVnir  or  si\  stalks  from  c.-u'li  on«.»  or.d  will  make  a  splendiil 
fall  f<vil  it  i.s  ri'.li  in  :<i«'fli;r.iii«.-  :;n'.l  i<raius  ri-a»lily.  Tlic  LnW  or  YlIIdw  Amlvr 
is  a  i)ro(ital)ie  \;irioty.  Tli-- Ori,i!;j.'  catu;  uvmIc  J^j  ;j:alli)iin  of  (hick  molas^v? friim 
(»0  ;;all«)'>s  of  Juiv".  T'l"  irnii;i  «'ai;'.*  jjkuIo  0  millions  from  0».>  ;j:alloiis  of  juico.  Tno 
Oraii|i;('  is  l>i'si  aii:i|.:<'cl  m  5::i>.  s-.  «'ii'.n. 

Sv';'tr  Inat. — Was  v«-:'v  s-.n-'-rii  :■  ::'»«!  will  be  •MiUivatLMl  f<ir  cow  TeLvl,  a.^llievare 
capital  for  mihjji  e«.vx-.-  .in'l  ijiipail  e-  h/r  aiifl  fraLrnViice  to  the  biiit»-r. 

7(;'..^/. 'Co.- -Till-  Yi.':'')".-  ■''i-  .  .V  J.  i^  hc'rn  one  of  lij;*  I'.ost  pmdiietive  antl  m«st  sul- 
allr  ill  lin"  iiiarkt  t.  Tiii-  ( 'iIsj:;!.  I'iji.  Oromvo.  riiil  White  ISiiriey  a:v  all  rcii^iitol 
jis  haviii;^  d<»ni5  well,  the  \VJiiU'  liurJry  raihor  having  tlie  preference. 

NKTIRASKA. 

Clover. — The  ?.rani;ii'»']i.  or  Ke"l,  ro.-»it-<l  well  aiul  made  a  good  growth.  It  has 
pr«.V(-d  a  valna'»l'.'  v.i/ivty. 

StfVfjhi.im. — Th'.'  y.:\\\y  Oran;;-.'  >ij.'e>';'vled  well;  three-foiirtlis  of  an  acre  plante-l 
wiih  soed  from  ih;-  iK-i-.jrtmi'ut  made  1«iO  jrallons  of  exeellent  molasses. 

Stfjit'i'  I'crt. — O:..  ;;iid  oiu'-lud!"  ]MAW:d.-;  of  seed  produced  7  tons  of  nice  beets,  A 
isn'iar-l.'tel  fa-.'lniv  liore  would  be  verv  prolitahle. 

Nf.W  YOKK. 

T'or??.— The  Ei;rht  I!oweJ  (  anatla  is  Ji:i  excellent  variety  for  this  latitude.  Tlie 
Early  A<lam-^  wa-i  vi  ry  earls  and  r.vcellrnt  in  quality. 

<  >•  I  fs. — }  1  a  r  jr.  M  J  "s  V.'  h  i '.  -^  '.v«  -re  v  e  ry  sat  is  fat.'t  ( )vy  in  every  respect. 

W'licuf. — TliL'  Sprin:.:  Hi'irdl.  ::^<  ha.-,  i  roved  to  be  a  grnid  variety  for  this  .section; 
altluiuirh  sown  lav.*  tv/'-.-y  r-."-.-l  .L^"n;rir.at«"i  ar.d  yielded  at  thf?  rate  of  15  barbels  ixt 
acr-.'.  Tii.>  Mealy  Ik-.ius  w.  roainui  J)  iiieh"s  Inn;:  wiih  i\  or  4  grains  to  a  !?piiivl"t. 
ainl  i»f  '.'.Mj.l  nuaiitv.  < 'urn  ;:"s  I'^-Jjiie  i:5  a  valuable  I  w-'ardle.^s  variet  v.  hardy  anii 
vip-)rous  in  ;rr;'W)!i.  iIk*  brrrv  v  -ly  harl  and  flinty:  cjuality  was  A  No.  i. 

:<> •)'■}!: /■■>.'».  —Til' •  I ":: •  Iv  .A  '\\\ •'!•  :i'ad" an  al-u'iilance of  Jin(^ siru]).  One corres^virl-'iit 
writ  .^:  '■  N'jtAvii'.-iafi'.'ii;  ,  :. a  u?ii.:v«»";p)lr'  .'-■.  Ms«»n  I  liarve.^ted  from  the  Early  Amlrr 
^(;.■d  at  ih"  r;;t'-  •  i"  '-■ «  {•■W-     JD  p'Mi-iil.-!  i«)  tli(-  aerr." 

Sr  j:'r  I.  . !.-  ■-};.-■  i-y  :  .'!ii  ^!i\\ .  :ii:d  we  maile  a  line  crop  of  excellent  quality  from 
'111- .-■;-..l  rc-»-'i\id  Ti'.'*!!  l'n'  > '■■j;;;  "1  .i;-  111. 

'//■.'.s"-.-.--  T:i,'  J;  ■.'.  fi  _L'-  :•  -■  jy.  w  ■.■.  11  ri\,]  iiiruli'  fine  t;o<l. 

I  V;/.\', //,/,,.•.  -\  11  i;i,. ..;  ■.;  i-,-!'i.i\;d  Iroiu  ilji.'  JjciJartiucnt  has  germinated  and  given 
f;ati.^t'a(.-!i'j:i,  li'i...'i  in  (i!i.-'i:t\  a'.vl  d'.iiMiiilv. 


.V(":r;i  (\\u*'JNa. 


ir/,f  v7.--Tl:.-  I  nil  n  ill'!;.  !..i-;  ;.;•<  )v.-.l  iw  b.-a  profitable  crop  under  goo<.l  cult  ivatii'tn. 
N'i/v//."//...-.--ri;,' • '?  iv.:.' «'ii'c  •.,■.;.-■  pliM'i'  on  onr«-ei^htbi  of  an  acre  and  yieMo<i 

7f'/.-/."".  —'I':!"  Whit  ■  S;<-;;i  M-inM.-c  is  wy  early  and  of  quick  growth:  it  ii»tl^^t^: 
Weeks  in  ad\a". -e  nf  ?  ■■tlvi-  v.i" ;.  "J.-s:  i:  -:..'jd-  droii,:.;ht.  and  has  a  large  leaf. 

'"/w.  —Tlie  n'.'.r.ii  i  ,-.  V'l'.i:.-  ]\  cv]  i--.  vi  r  •  bardv,  T>rolific.  and  earlv. 
-l'/" '.■/.-    ( 'urr- i:'.-  I'r -u!''-  lai  :i   !a:"..e  P.iry  ami  very  i»li\>n>r  .*titT  straw:  it  i;J 
>.'!;'r,  ..!"  fni''     ••  ■•  '  ..-.;       ■  i.      ii"  b-i'i-n' i.-l   lliee  was  verv  earlv,  and  hail  a  >uff 

*  *  all 

"•■  W.      'I'i-,.'  ;.^    ;  !v  -.^      ;  \'  '■;■  .i;!.  :   •'  i  ::!■?■•■.  i' :-eed  til  reSheil  rt  busliels.  and  Wt'Vjif*! 

.'  "•"  p-  Mil;!  's  V  1  I  '■•'  !  ■:     ■    '. 

.-,,./■./.'.'■/■.'.-    'i:i  ■   I  ■.;■:     ...;.:.  r  i-ip:  i!"'  I  y\i'\]'y  luui  LTrew  to  the  height  of  ?^  f-.t''t. 
■  \\  -  ( ;ii  i;  ;■!■ .  !'■     •     :        .     •  »  i .  ■  ■■.  im.--.. .  it  a-ited  Hke  a  tonic  and  iuviironit^J 


1 

■  I  ■  I .  ■  .   , .  <  ■ 


■  ..:  ■  .•    N, 


.  ■.    '  tv  '.^■^..  'i-;';'? ■.-. 


1  i..:  .  I  . 


^  '•..:;  Ml  O''e;:on;   from  ono  packap' 41 

':i.i    V  ;  IV    ..•■..  ..    :.        .;''..■,■.:     ;::iiei-,  :.uv,'-5*  tliau  that  of  the  (•rij.n*"'^'-. 
*     "•'     '''=■'    ■'!.  ■•'■     •' 1  <:.'■. :i".  !•    -iu':'.  pri.: veil  a  success.    Siblev's New Uvliion 

■  ftp 


■  tit  the  rate  of  Ed  bushels  per  wre;  tho  grain  wasphimp,  the  berry  largft  and      V 

JSloWcs.— The  yidil  of  thp  Sure  Hend  enbliage.  Scarlet  Top  radish,  Beauty         ^ 
0,  and  the  Alru'^ka  iwa  wore  all  vcr>-  satisFiii-iory. 

PKNSBYLVAKIA. 

«i(. — The  Improred  Rice  yielded  weU  and  will  prove  a  reliable  and  heavy 
ST.     Currell's  Prolific  made  a  good  stand;  the  straw  was  strong  and  stood  tip 

Sibley'a  New  Golden  proved  a  superb  variety;  largest  yield  twenty -seven 

from  one  seed;  the  straw  was  strong  and  heav}^. 

ihum. — The  Eiirly  Orange  did  finely:   it  grew  rapidly  and  made  nice  largo 

onc^ighth  of  an  acre  yielded  10)  gallons  ot  rich  simp. 
itnblex.  — The  Champion  of  England  and  the  Alaska  peas  were  very  satisfactory 
li  earliness  and  productiveness.     The  Early  Mohawk  beans,  Perry's  Hylirid 
com,  Eclipse  beet,  and  Fiilton  Market  tomato  were  all  of  gix)d  germinating 


t. — Mosby'a  Prolific,  Cliampion  White  Pearl,  and  Piasa  King,  were  all  vaJu 

(At — Petcrkin's  Improved,  after  twenty-five  years' experience  in  testing  many 
leB,  has  surpassed  all  others  in  yield  of  lint  and  in  the  quality  of  seed  cotton, 
criy's  Improvtil  waa  noted  for  it^  earlinesa,  frultfuhiess,  and  the  finenees  of 

ikum. — The  Amber  cane  is  a  most  desirable  forage  plant;  its  early  maturity 
ch  saccharine  matter,  with  its  email  stalk,  make  it  a  very  valuable  addition  to 
rage  supply  ot  the  farm. 

TE>-NESSEE. 

*. — Tlie  White  (iiant  Sormandy,  after  three  years'  oxperience,  is  pronounced 
the  greatest  acquisitions  in  the  way  of  an  early  field  com  ever  introduced 
lis  latitude:  it  haij  the  largest  grain,  of  a   rich  pearl  color,  and  makee  the 

Jiiality  of  meal:  its  ears  are  in  roasting  condition  wlien  ordinary  field-corn 
k  or  tassel. 
'ont — The  EllawortU  suits  thia  soil  and  climate  well. 

lat. — Martin's  Amlyr  made  a  good  crop  of  clean  wheat.  The  Fulcaster  is  a 
«sinible  variety  and  will  take  the  leatl  in  this  section.  The  Good  produced 
lice  grain,  entirely  satisfactory. 

Amwi.— Tlie  Or.in;^  cane  is  an  excellent  variety  and  yielded  abundantly;  it 
d  throe  or  four  weeks  earlier  than  other  varieties. 
tge.—Thc  Unknown  pea  was  very  prolific  and  made  an  enormous  growth  of 


I. — The  White  Giant  Normandy  was  quite  early  and  yielded  60  bnehels  to 

re;  it  was  a  |>ori'ett  success.    The  Piasa  King  was  planted  two  weeks  later 

thetB,  but  rii>cne<l  quite  as  eiu'ly,  and  3'ielded  a  slight  percentage  more  than 

varieties. 

cm,— Joni-s'rt  Iniprovei.1  Prolific  made  exceedingly  fine  lint,  and  was  very  pro- 

Welboni's  Pet  is  an  excellent  variety.     Champion  Cluster  made  large  bolls, 

le  and  soft,  was  very  prolific. 

■. — The  American  Improved  made  a  vigorous  growth,  and  the  yield  waa  very 

hum. — One  fifth  of  an  acre  planted  in  Amber  cano  made^,600poundsof  stock 
and  5  Inishels  of  secil.  Eiirly  Orange  cane  xrew  8  feet,  and  made  IflG  gallons 
.p  to  Uie  acre;  it  was  of  tine  flavor  and  could  have  been  cit  a  second  time, 
IB  kept  for  forasi".  The  C'liinese  cane  grew  finely;  it  readied  the  height  of 
,  ana  an  average  rfiriip  in  quiiliiy— 2-10  gallons  to  the  acre.  For  forage  it  will 
aonv  Krasti  oreane  of  llie  day,  but  for  sirup  the  Early  Orange  is  to  be  pre- 

^SieHed  Lllx-rJan  grew  miist  hi.\uriantly. 
i^, — The  Melon  stmiled  out  hrgcly,  yielded  well,  and  made  good  grain. 
ige, — ^e  Unkno'ivn  jica  mailc  a  line  yield  and  luxuriant  growth. 
VERJIONT. 
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symmetrical  in  sluipe  but  well  filled.  It  is  snow  white  in  color,  very  tender,  juicy, 
and  swcM't.  The  Pride  of  tlio  Nortli  has  l^oen  a  great  acquisition;  it  does  well  on 
nKxleraloly  f^jfMxl  land,  ripons  early,  is  hardy,  quito  prolific,  with  very  long  grain  and 
extronioly  small  cob.  Tht^  White  Giant  Normandy  did  well,  as  also  did  the  Hickory 

King. 

Oa/.s.— Ilargett's  AVhite  made  a  very  fine  yield.  One  gi'ain,  from  actual  count, 
produced  one  hundied  and  sixty-five  grains.  The  grain  was  large,  the  straw  tall 
andstr<»ng. 

Wheat. — Cunvirs  Prolific  lias  a  large  head  with  a  strong  stalk  which  grew  about 
4  feet  an<l  made  a  st«x)l  and  twenty  heads  from  one  grain.  Winter  Rice  sown  at  the 
same  tinio  is  an  excellent  variety,  about  the  same  height,  and  branches  well.  One 
stof)l  of  twenty-five  stalks  and  hoaib*  made  five  hundred  and  fortv-five  grains.  Will 
produce  :J0  or  10  bushels  to  the  acre.  The  Ilindostan  heade<l  earUer  than  other 
varieties  and  was  not  injuteil  by  wet  weather;  it  Kt(xxl  eiect;  the  straw  was  tall  and 
the  wheat  of  good  quality. 

Tobacco. — The  ( ro<K^h  Broad  Leaf  germinated  well  and  made  a  very  heavy  vieE 
Leaf  WJI.S  2i  by  :5  feet,  quality  very  fine,  the  finest  texture  for  red" wrappers,  fine 
fiber  and  small  stem.  The  TheLss  is  a  good  cropper;  yield  one-half  pound  to  the  plant: 
heavy  fillei-s.  It  is  at  home  in  this  soil  and  climate  and  is  a  very  sweet  and  liigh- 
flavored  tobaccro  and  can  not  fail  to  bring  the  highest  price  in  the  market  for  first- 
class  fillers.  Szegedina  proved  to  be  the  earliest  of  the  three  varieties  tested:  the 
quality  was  gooil:  it  will  prove  a  very  valuable  crop  for  Northern  States,  as  it  is 
excellent  for  chewing  in  the  leaf;  of  fine  flavor  and  body. 


grain  was 


WEST  VIRGINIA. 

Com. — One  pound  of  Leaming  seed  yielded  584  pounds  of  excellent  quality. 
Oa/«.— The  Hargett's  White  was  just  what  this  section  needed.    The  grain 
plump  and  fine  and  the  yield  very  good. 

Kind.s  and  qttantitie.'i  of  seed  ismed  from  thy  seed  division  of  the  Department  of 
Agriculture,  vnder  the  general  appropHationaet  of  Congress /from  July  1, 1888, 
to  June  550, 1889. 
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REPORT  OF  THE  DIRECTOR  OF  THE  OFFICE  OF  EXPERIMENT 
STATIONS. 


Sir:  I  have  tlie  lionor  to  present  herewitli  the  feport  of  the  Office 
of  Exporimeiit  St-ations  for  the  jear  1889. 

It  is,  of  course,  impossible  within  the  limits  set  for  this  report  to 
do  more  than  indicate  some  of  the  striking  features  of  the  diversified 
undertakings  of  the  experiment  stations.  I  trust,  however,  that  the 
facts  given  will  suffice  not  only  to  indicate  the  scope  of  the  work  of 
this  Office  and  tho  general  cliaracter  of  the  experiment  station  enter- 
prise as  a  whole,  but  also  to  show  the  value  of  the  work  now  being 
done  by  the  stations  and  tho  promise  of  ita  constantly  increasing  use- 
fulness. 

Respectfully, 

W.  0.  Atwater. 

Director. 
Hon.  J.  M.  Rusk, 

Secretari/  of  Agrktdture. 


IITTRODUCTIOH. 

The  number  and  diversity  of  problems  to  be  solved  in  tho  wi<lely 
separated  sertions  of  our  country,  and  the  need  of  linking  the  st-ations 
together,  of  co-ordinating  their  efforts,  of  bringing  to  them  tho 
fruits  of  accumuliited  experience,  of  assisting  them  in  research,  and 
of  collating  their  products  and  making  them  available  to  the  public, 
all  evince  tlie  wisdom  of  Congress  in  providing  for  a  central  agency 
BS  a  branch  of  this  Department  to  meet  the  need.  It  is  the  duty  o'f 
this  Office  to  indicate  Hues  of  inquiry,  furnish  such  advice  and  assist- 
ance as  will  best  promote  the  objects  for  which  the  agricultural  ex- 
periment stations  are  established,  and  to  "  compare,  edit,  and  publish 
Buch  results"  of  tlieir  work  as  may  be  deemed  necessary. 

It  is  also  intended  to  connect  tlie  stations  with  the  seveml  branches 
of  the  IJepartment,  to  bring  its  workers  into  relations  with  those 
engaged  in  simihir  lines  of  research  in  the  stations,  and  to  make  the 
results  of  the  investigations  of  the  Department  more  widely  useful 
to  the  wliolo  country  by  aiding  in  their  dissemination  through  tho 
publications  of  tho  stations  and  of  this  Office,  and  tlirough  sucii 
agencies  as  tlie  farmers'  institutes,  in  which  tho  stations  in  many 
Bections  are  actively  participating. 

The  report  of  tliis  tJIKce  for  Ifis^ii  naturally  divides  itself  into  three 
general  sections — the  operations  of  the  Office,  the  work  of  tho  experi- 
ment stations,  and  facts  regarding  the  agricultural  colleges  and 
farmers'  institutes,  with  which  tho  stations  are  more  or  less  in- 
AO  89 33  «5 
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timatoly  coniioctod.  The  work  of  tlio  Office  has  included  cone- 
s])ondtMK'e,  vi:>itiiii^  ytaiions,  artoudaiico  on  farmers'  nioetings  and 
(•onvoiitions  of  colhjgc?  and  station  ofiu-ers;  the  collection  of  a  mailing 
list ;  the  coHuc'tion  and  catalo^'uin,!):  of  station  and  other  litorature:  the 
collection  of  statistics  and  liislovical  and  other  (hita  roirardiug  the 
stations,  collei^cs,  and  farmers'  insritntes;  and  tlie  promotion  of  coop- 
eration among  tlie  stations.  l^esirk'S  tlirsi*  things,  a  most  iinix)rtant 
part  of  itshiisiness  lias  been  the  ]>ul)licationof  a  digL'st  of  the  annual  re- 
])orts  of  the  stilt  ions:  a  record  of  the  current  bnlletinsof  thestationsanJ 
of  thi>^  Df'parl  nicnt :  the  proct^edings  of  the  c<  »nventi<  jnsof  the  Associa- 
tion of  American  .Vgricullural  C»)lleges  and  Experiment  Stations.of 
station horticnluii-i:4s.  and  of  otlier  station  officers:  bulletins  fnrfai-m- 
j-rs  and  hni'ticulhirists:  M.»rms  for  reports  of  station  horticuliurist.s 
organization  lists  «.'l  the  stations  and  colleges;  and  circnlars  and k- 


ing  special  lines  of  inquiry  whicli  may  i^rofitably  be  undei'taken  by 
tln^  stations  in  tln^  iminediale  fnture. 

That  part  of  tlie  report  which  relates  to  the  operations  of  the  sta- 
tions contains  fir^t  of  all  a  number  of  brief  statements  which  illus- 
trate the  nsefnlne.ss  of  such  work.  Then  follow  general  statisiios 
regarding  the  lini\^'  of  station  work,  number  of  stations  and  station 
otiicers,  nnmbj.-rof  station  ])uljlic;itio:is,  etc.;  and  tinally  sonn' c-^s- 
elusions  as  to  1  i:'..'  si^iius,  lu  eds,  ami  ijros])cei  s  of  tlie  station  ent'^rpr:'*''; 
In  tlie  tl.ij'd  divisi'ni  of  the  report  ai-c  given  a  list  of  the  scliouls  :ir.-.' 
eollegv.-;  in  lb'  Uiiitff"!  Slao'.--  liaving  coursrs  in  agriculture,  with  1'- 
catioiis  and  iiame.- "f  cLiri"  (..frifrr.-:  I'rie!'  facts  relating  to  the or:,^Mii- 
/atioii  of  ncn' in>t  iMil !!  :i.--:  au'l  a  list  «>t'  tlit^  States  iji  wliicli  fai'ni<^i>' 
instil uies  arc  Jie'v!.  v. itii  g'.'verning  boar<ls.  and  the  names  and  ad- 
dre.-.*«'s  I'T  Stiit-'  jT'Ii- .l's  .••nd.  other  ju-rsons  to  whcan  apphcationniay 
be  made  f<»r  inb»rri';J  l«.ii  a.lx.u;  llu-  instituUs. 

Those  who  dr-ir.'  to  i..\-''Sii<;-at-.*  ihe  work  of  thos(atiou.s  in  spivio- 
;ines  will  U'>1<^  iliat  th*-  bn'iietiiis  and  annual  rei)orts  of  the  stations 
:.ivo  S'*nt  on  <i[!'lic;<ti<:ii  ■■■  in*'  r.'S[)i'eti\'e  stations.  Numerous  nM'er- 
(  uces  to  il:-'  >iaii"'i  jjuinicc/.i*  i^s  Avill  \)r  found  in  this  report,  either 
in  th«'  text  or  in  ro</Unoi."^.  'ji-l  a  list  of  the  stations,  with  tb*  nanifs 
of  dircioi--  and  ?i..;i]res.'-f<.  Is  i/iv-n  (»n  pagfs  r»:;o-5;Jl.  The  pubiit\v 
'  ions  of  this  ( )Pi'-M  intcnjl-.l  to-  ^cp'-i-al  distribiitio]!  are  also  son*  !•• 
■.li»se  who  a|)j']y  i'>i'lln'm.  A  list  a.nd  d«'Scrii)tion  of  the.>o  uubJica- 
iioiisin^y  b«' r'»i:r'N^M  j.-.-m-'s  Is'^- tOI.  As  the  editions  are  limit e«l, 
:h«'  Oliie;-  ciwi  lu.i  -.'.d'  it:jl;e  to  su]»ply  full  sets  of  its  publications, 
except  in   si".  ••\u'.  <';i~-s. 

OPERATIONS   OP   in72   OFFICE   OP   EXPERIMENT  STATIONS. 

v\'(»jr.c  OP  TJii:  YK.vn. 

Cnrr'.sj)r'ffl'  i)'"\  — Tl;.'  t-.  i'r-:'cs;)onde]K'e  of  the  Oflice  is  already  la  rffp 
•  id  ra;)i  ily  .':-r<»\\  ii.g.  Tlie  r-nnibcr  ol'  lei icrs  received  andwrittvu 
■Mriiii;- V  i"  \"[\\'  i..  ill  r''.:;!'!  !:u"i''«'rs  l\j;;r  ;housand  eight  Inuidnxl. 
■'7/'-  riyfifii'  ('■'  y''  '/f/.s.  f)n  r-  ni  inns^  ami  fnrhurs'  ?»('r//«(/5  has 
c  »n le  I!  u  i n  1  i  '•);•:.■■.  ii  '  i  i •:;•■<•:'  t  ] i"  ( ^  ilice.  hr i  nee  I  he  last  ammal  ropor'/ 
a:-  pre-i'M.-o  ti^i.  .  :•,  <i:it:«i:is  ii:i\o  b.een  visited.  Conventions  «'» 
«;atioi!  V  ■■;  .'•:•  r.-  :;-!\v'  •'.\^:>  !)«  .-a  aTii'nded  at  Knoxville,  Tenn..  WJt^!|- 
•ej.ion,  I).  ('      '^i'l  (*.-jiunl»ns,  Ohio.     The  director  or  assistant  di- 


V 


>1^  a^ll^l^^^^^^^^^^^BiK  Kansas, 


jbAssocjo- 

^^^ _        .  . I  Amcricjui 

\aacement of  Solenee,  At Torcmte, Ontoi-io ;  t * 
kiioii  of  Official  Agricultural  Chemists,  at  Wsshington,  D.  C. , 
I  American  Public  Health  Association,  at  Brooklyn,  N.  T. 
itiort  of  a  viailing  list. — Persistent  effort  has  teen  made  to  ob- 
i  keep  up  to  date  an  accoiate  list  of  the  governing  boards 
rking  corps  of  the  stations,  of  the  officers  and  trustees  of  the 
toral  colleges,  ajid  of  such  investigators  and  poriodicals  as 
ho  publications  of  the  Office,  Exertions  have  also  been  made 
ct  a  large  list  of  practical  farmers,  in  making  which  the  Office 

only  t^en  the  names-«f  those  who  have  ^fTitt6Q  for  bulle- 
aoonting  to  several  thousand,  but  has  also  made  use  of  lista 
ed  by  the  stations  of  the  several  States.    Since  the  maUtng 

the  stations  aggregate  about  two  hundred  thousand  names, 
k  of  collating,  copying^  and  correcting  these  lists  has  been 
%t  to  be  fully  accomplished  during  the  yedr.  A  very  large 
;  liiiC  of  farmers,  moreover,  can  not  be  utilized  until  larger 
nations  enable  the  Office  to  publish  adequate  editions  of  ity 
r  bnlletiDs. 
rfion  of  piMications, — The  effort  to  secure  a  complete  collec- 

Btation  publications  for  the  library  of  the  Office  has  been 
'  pursuoa.  The  earlier  publications  are  exceedingly  dlffioolt 
ji.  A  card  catalogue  has  been  kept  up  to  date  to  serve  as  a 
IT  a  general  index  of  station  literature. 

ction.  of  '•o-operative  work. — In  the  older  States,  whose  soils 
(en  exhausted  by  cropping,  a  most  useful  work  is  opened  to 
ions  in  i'Ad  uxperiments  with  fertilizers.  Tlieso  experiments 
ducted  not  only  upon  the  station  farms,  but  also  by  farmers 
leir  own  farms  under  the  direction  of  the  stations.  To  aid 
ions  in  this  work,  and  at  the  same  time  to  help  in  inaugurat- 

Btudios,  wbich  will  be  useful  as  preliminary  inquiries  for  the' 
ation  and  classification  of  soils  required  by  act  of  Congress, 
u  issued  by  this  Office  for  a  meeting  of  the  diroctors  of  the  ex- 
it stations  east  of  the  Mississippi  river.  The  meeting,  held  . 
)epartment,  March  5  and  6,  was  attended  bv  representatives 
le  Maryland,  Pennsylvania,  Connecticut  (state  and  Storrs), 
hufietts  (Hatch),  Georgia,  West  Virginia,  South  Caroiina, 
re,  Miimeeotn,  Indiana,  Ohio,  and  New  Hampshire  Stations, 
lowing  recommendations  for  co-operative  field  experiments 
;0pted: 

t  (or  the  present  soil  tp!it9  with  ferti1iE«rs,  made  upon  Bome  niidi  plan  as 
oded  in  Bulletin  No.  I  of  tlio  Storrs  School  A^^ricaliural  Experiment  8ta- 
aade  a  fe^ailinK  feature  of  diis  work. 

tmchplim,  n-lien  adopted,  provide  for  the  use  of  uniforcn  Idndt  and 
I  of  feitiliEiiie  mat«i'ia1a.  based  upon  anal^is  of  the  fertiUzera  uaed. 
%  axperiments  be  continued  tlirougbout  a  series  of  jeani,  when  pvcticaUe, 
tlwmtiliEerB  be  rf'iicatisl  on  tlies-inte  plate  jear  oFter  year  while  the  par- 
noaused  be  left  to  (he  <lfc^i.'i'etion  of  tlie  stAtions. 

tDoUi  manured  and  uniiianured  plata  bedupUcated  to  as  gteat  an  extant 
•  ttanitd  pmcticablc. 

t  bi  dbtribuliou  of  >tach  experioients  regard  be  bad  to  the  mrfaoe 
lithe  Stats. 

t  VoportB  u^n  Hucli  experiments  nhould  contain  as  full  Informatjon  as  oan 
bad  ranectinj;  tlii<  (;oolo<^ical  oriKin  and  histtii?  of  the  soil  on'  whteh  they 
MUB.4ta  pl)y:<i['.'il  iind  vbomicai  condition,  tbe  tanna  and  flora  Of  tu 
H  full  meteoi-ological  d^fa  as  can  be  Obtained. 
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Till'  vcHults  of  tlio  rliscussioiis  woro  published  in  Circular  No.  7  of 
tliis  (.)iUcp,  for  wliich  iho  sccir-tary  of  the  ni<.»etin.t2f.  Director  Thome, 
of  Ohio,  fiiriiishod  a  report,  and  llio  clirectca*  of  the  Ofllco  prepare^! 
(?xplana1  ions  aii'l  (lii-oclioiis  for  soil  tc^sts  with  fertilizers,  suggestions 
for  sj)(*('ial  nitroi^cn,  j>lios])lioric  acid,  and  jxMash  exi)erinients.  and 
brief  arlicles  on  tli'*  suur(".'s  of  error  iii  lield  experiments  and  the 
kinds  of  expei'inn'iital  inciuiry  needed. 

The  Ofrice  has  also  acted  with  t lie  committee  on  co-operative  work 
in  liorticuiluire  ap])ointed  at  the  Knoxville  meetiu«i;  uf  the  Anioii- 
cau  Association  of  Ap:ricul(ural  Colleges  and  Elxperinient  Stations 
in  collect]  111^  and  jniblishin.'^  a  list  of  originators  of  I'ruits,  vei,v- 
tables,  etc.,  in  the  L'niled  Slates  (Circular  Xo.  (I);  in  preparing  aii'l 
publishing  fonns  for  h.orticniturists' reports  on  fruits  and  vegeia!)!»'S 
(Docs.  J  L  1  v\  and  lo):  in  calling  a  meeting  of  station  horticuIturi'-Ts. 
which  was  lufld  at  Columbus,  ( >hio,  Juno  13  and  14:  in  preparing  ;,!i'.i 
publishing  a  i'e])ort  of  tlieir  nu-etnig  (Experiment;  Statical  Bull^.-liu 
Ao.  .'5);  and  in  collecting  and  publishing  a  list  of  station  liorticiiltiir- 
ists  and  accounts  of  the  horticultural  work  at  the  several  statieiis 
(Experiment  Siati<.»]i  P>ulletin  Xo.  4). 

The  Coluinlnis  meeting  was  attended  by  representatives  of  the 
Virginia,  Xevr  Vork  ^C«>i'nell),  Maryland.  Peimsylvania,  Oliio,  Mich- 
igan, and  Indiana  stations,  and  by  the  assistant  director  i^f  this  Orlico. 

The  results  oi'  tin-  m.'cting  are  thus  sunnnarized  in  the  report  uf 
the  assistant  director  (Experiment  Station  Bulletin  Xo.  :i): 

TlicMuain  (jin'stinn.  r»v'.ir«lin'j:  co-o|x^rativo  tests  of  varieties,  was  tliornnurhly  di?- 
cussimI  in  (l"t:iil.  it  v.;i-  .l.'<'i<l««l  that  .stati<»Ti-5  ouj^litiU't  to  but/  new  vjiriftlfs  :*  il..i: 
Uniterm  nuHiiMls  oV  nni. -lahinL,-  \\-«»r»'  }»rol>al)ly  jini  ])raclicai»k' :  tliat  in  r-'j  'ni'.,* 
n'-;iill.-.  In  lln'  ]»;i!'i:"'  lli«  .>!aii»ii.-  shoiiM  a-lln'r*!'  \n  tlio  I'nrins  ]>i\»vidod  bv  I'no  Oirl-- 
of  Kx|M  rinuui  Stations  (»!'  i!i<'  l^purrnn-nt  oi'  A.i;rioiiltnre  :  tliiil  a  ^iiarantoo  .-ii«-ui! 
bt'  jrivtii  to  <)ri;;i'Kit«Ms  iliat  lli«*  suitiuns  slmuld  not  rlislrilnite  new  varii*ti»^  to  tI.i' 
]>ul)li«' :  thai  Mati.>ns  >ii'ultl  i^<L.^t  uiMin  llic  privilege  <>f  fiiriiisliing  new  vam'iit*^  t'.' 
c;wli  (itlnT. 

Tu.)  otln'i'inal'i'.-ix  .ir.  worlli;.  o!"  special  noto.  Tlio  first  is  tlie  decifiioii  ihat  tli*^ 
r»']K»riMit'  t^Msof  vari.'iii  s  1)\  tin"  \ar:t'n:-;  stations  >lu)ul<l  be  ]nil>lisluHl  collocl ivol^ 
by  th»'  Oiiii'i-  1)1"  Kx|».riniciit  Stations.  Tin'  reason  lor  this  dtH-ision  is  tliat  tho  vain-; 
of  liiis  kind  «»1"  liort  i«Miliiir;»l  \v.>rl.  to  xlir  Lrencral  public  is  jrreally  ineri*asi'«l  bv  tii-' 
union  in  a  sinvl"  j-uiMitatio"  ol'  i-cpr.'ris  from  a  larire  number  of  jv"»int>s  within  aVi:l.' 
an-a.  'Vlw  <i"r"\:<\  i>  {ii-  anpoii^t.iit'fjt  of  <■•.  (•.>nnnillce«fn  uonieiiclature.  to  reiculntv. 
if  i»os>Ibjf.  th«'  niMiiin;:-  ol'  in  w  variiMics  of  v(\m'tx':bles  with  a  view  to  j>reveutiu^  tLo 
u.-:c  of  liK'li.-li  "P  hu'laKTv  iiam«'S. 

PrHFJCATTdXS   OF  THR   orFIC'I-]   OF  EXPERIMENT   STATIONS. 

T':-'  |»i'iii''i];;l  n  •  rk  'jT  the  ()ln(H»  tiius  far  has  been  that  involve«I 
ill  iiii  f.)!!!  r- !i:g  .•■li.l  j)i-.-|);ii'iiii;-  of  material  for  pul:di«;ati»>n.  Ti.** 
]>ul)li"  •! i"!!^  's.-'iied  (.]' in  coiii'se  of  prej)aration  are  diviiicMl  into  six 


( 


'I. '!■■;>■•  '•"> ; 


(])  The  i>  !■  v]:r.-  v.[  S".;;-  -m  Iv  I'lrd.  issui<l  in  parts  and  containing  brief  obstracis 
of  tln-'iirr.  'ii    •'I'-^icMi  ;i>:     o.  mm- .- lai  i"?!:-.  to;^i'thi'r  with  nialtefs  of  iiindn.Ml  iutor«'^t. 

CJ)  r!\]H  :;:.!.  ••,  ^  .;:;;. -i  i.r.llt  I  ins.  iiji«'ii:i.  i  lor  i^'u'.tioii  workers  and  Others  sp.eciallv 
inicn'-.'.' 'i  in  ::'ji"i.'ii!!!:!-:;|  r.-iiiic'. 

iS)  rar.in-i-'  i '.:il:":  iv- .  .■.):''iii'i  :!•■:  a' counts  of  c:;|jcri»ni'nt  station  \vork  and  c*:?- 
natc  ii:!ori>i..i;o!i  in  Ij!;.  '.  ;.  )|)':i:.'.r  lorni.  Th«'S"  ar.'  intended  Un-  j^eneral  dis^triliu- 
tioii  to  I'arMuT-  .fi.d  •  ■  lit-r-. 

(1)  ,\ii>!-.'il:.r..'oa-  i'.-i'i.  i  i  !■'.  f  .".iiiin-.c  of  a  vari-'iy  of  subjoct.s  more  or  less  inti- 
niaifiv  r«'I."ii-,i  k.  lisi' .-i;-;:  >!;.  .-o^.i -i-i-iriiihiral  roHrvrcs. 

'^1   Moiio_;-;i;.i:>  «.n  >;i'cm:iI  I'.j-;.-.  Ml  am'i  Mjltn/;:!  scic-nce. 

H"»)  ( 'in-ulai  ^.  c .  i»;.inii::i; :;!..:  i.r- «)i  iran.-Ient  o;  rc.4rieted  iniportanco,  and  usually 
j'»-"id*;d  for  iiiuiit-.l  <  irci.lMioii, 
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The  following  documents  have  been  isstied  by  this  Office : 
Doo.  No.  1,  Circular  No.  1.* — List  of  Agricultural  Experiment  Stations  in  tlie  United 

States,  vrith  addressea;  issued  February  1,  1899. 
Doc  No.  S,  Circular  Xo.  2.* — Repirding  meeting  of  Eastern  and  Southern  Stations 

to  discuss  co-operative  Held  exfteriiuents ;  issued  January  31,  1889. 
Doc.  No.  8,  Circular  Ko.  3.* — Begarding  originators  of  fruits,  etc. ;  issuod  February 

6,  1839. 
Doc.  No.  4,  Circular  Ko,  4.*— Mijnior.induni  for  Station  R^porte ;  issued  February 

12, 18?9, 
Doc.  No.  5,  Experiment  Station  Bulletin  No.  1.— Organization  of  tlm  Agricultural 

Experiment  Stations  in  the  United  States :  i^ued  February.  1880. 
Doc.  No.  6,  Circular  Xo.  5.* — Call  for  meeting  of  Btations  fordiscusiiion  of  co-opera- 

tiTe  expcriroents :  iitsueil  Ufbniary  25,  18S9, 
Doc.  No,  7,  Circular  Xo.  6.* — list  of  originators  of  fruits,  vegetables,  etc.,  in  tlic 

United  States  :  issued  March  8,  1889. 
Doc.  No.  8,  Circular  So.  7. — Co-opevative  field  experiments  with  fertilizers:  issued 
3Iarch,  18S9.    This  contains  tlie  report  ot  tlie  conference  of  representatives 
of  stations  rej^rding  co-operative  field  expierinients  with  fertilizers,  directions 
and  explanations  for  soil  tci^tiS  with  ferCilizen,  and  suggestions  for  further 
experiments. 
Doc.  No,  0.  Circular  No.  8. — Explanations  and  directions  for  soil  tests  with  ferti- 
lizers -,  March.  18ri9.     This  is  intended  for  the  use  of  fanners  experimenting 
under  the  direction  ot  the  stations.    It  is  included  in  Circuiar  No.  8,  but  was 
also  printed  seiwiratoly  for  conveniencc- 
Doc.  So.  lO.* — Letter  of  advice  concerning  blank  forms  for  rejiorts  of  horticultur- 
ists ;  i&med  April  15.  tSS?. 
Doc,  No.  11.  Form  l.»— Horticulturists"  blank  for  vegetables :  issued  April  15.  18S9. 
Doc.  So.  13.  Form  3.* — Horticulturists'  blank  for  fruits :  issued  April  ITj.  I8Si). 
Doc.  So.  IS,  Form  3,* — Blank  for  report  of  horiictdturist-i :  issued  April  15,  1889. 
Doc.  So.  H.  Circular  Si).  9.* — Memorandum  of  information  for  a  repori  ou  Farmers* 

Institutes  in  the  United  States :  issued  May  10, 1SS9. 
Doc.  No.  15.  MiM.'ellanei)iut  Bulletin  So.  1.— Proceedings  of  .Association  of  .\merican 
Agricultural  Colleges  and  Exi>eriment  Stations  at  Knoxville,  Tenn.,  January, 
186!l. 
Doc.  No.  16.  Fai-niers"  Bulletin  No.  1.— The  \Miat  and  Why  of  Agricultural  Experi- 
ment Stations:  iwued  June,  1M89. 
Doc.  So.  IT,  Exi>eri;nent  Station  Bulletin  No.  3. — Digest  of  Annual  Keports  of  Stil- 

tions  in  the  L'nitod  States  for  l&^S,  Part  I :  issued  Junt,  18MI. 
Doc.  No.  18.  Circular  So.  10. ■* — Asking  for  accounts  of  special  work  in  horticulture ; 
issued  Julv  1.1880. 
,  Doc.  Sa  10,  Experiment  Station  Bulletin  So.  3.— Report  of  Meeting  of  Horticult- 
urists at  Columbus.  Ohio :  issueil  July,  1880. 
Doc.  No.  31),  Circular  So.  13.*— Regarding  the  lilirary  and  publications  of  the  OIBcc 
of  Experiment  Stations ;  issued  July.  1880, 
-     Doc  No,  21,  Circular  No.  11.* — Rules  for  naming  vegetables,  rc|Hirt  of  Committee 

■  of  Exjwriment  Station  Horticulturists:  issued  Septembc-r.  I'jSO. 

■  Doc.  No,  23.  Experiment  Station  Ri^onl.  Vol.  1.  So.  1.— SeptmiU-r,  1889. 

t     Doc.  So.  2H.  Circular  So.  13.*— Regarding   meetings  of  Station  siwiialints ;  L>sued 
f  OctoU-r  le.  ItfsO. 

i     Doc.  No.  34,  Circular  So.  14.»— Letl<.T  announcing  mL-eting  of  Aijbociation  of  Eco- 
L  noniic  Entotnologists. 

Doc  So.  25,  Experiment  Station  Bnlletin  So.  4,— Litt  of  Horticulturis^ts  of  the 

Agricultural  Extierimeiit  Stations  in  the  United  States ;  issued  Sovembcr, 

1889. 

Besides  the  publications  on  fivld  experiments  and  on  horticulture 
already  exphiiiied  in  tlie  account  of  co-operative  work,  the  followinff 
■eem  to  recjuire  special  notice  : 

■  Warmers  JJtillflin  Xo.  1.  The  What  and  IHiy  of  Aijriculturai 
y  Mtperimcnf  Siitfions,  conipripps  in  10  pages  a  brief  statement  of  the 
Idmory,  work,  and  aims  of  the  stations  under  the  following  topics: 
What  the  stations  are  for;  what  the  stations  do:  ori^iin  and  develop- 
ment of  the  stations;  the  European  stations:  what  the  American 
itations  are  doing:  the  Office  of  Experiment  Stations  of  thePepart- 


*  Not  intended  for  general  distribution. 
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nu'iit  of  Agriculture:  imhlioations;  and  appendix,  containing  a  list 
of  {iii:ricnltur:ili'xp('ri]iM*iit  stations  in  the  United  Stiites,  with nanw s 
of  (liivctors  jind  addn'sst'S.  The  demand  for  this  bulletin  has  ex- 
rci^ded  cxpt  ctaiinii.  An  edition  of  50,000  copies  was  soon  exhaustinl. 
Over  x*5,()00  copies  more  liave  been  ai>ked  for  in  different  States,  but 
the  liiiiito<l  ])riiitin.i4:  fund  of  the  Department  has  thus  far  prcventi^l 
tlie  issuing  of  a  stH-<>iid  editicm. 

Ksperinv  nf  Sh'/ioii  JJullffiu  Xo.  2. — Digcfit  of  Annuo.l  Reimris  hf 
Sfa firms  in  iln   Uniln]  Sfahs  for  IS^S,  Part  1.— This  contains  sucli 
suiuinavies  (;f  th(<  annual  n'])orts  of  thirty-three  stations  as  wuUi'i 
naturally  1m'  in<'ludcd  in  a  i)ermanent  record  of  their  work,  ami ;\:» 
in<li*x  of  sul);j«M*ts,  which,  in  acconlanctMvith  the  plan  of  thisuiUi-    1 
cali<»n,  may  surve  as  an  index  not  only  of  the  digest s.  but  alsj «.{ 
tlu*  rej)orts  thcni^Jidvcs.     In  this  digest  the  effort  is  ti.»  rvfloct  as 
accurately  as  may  Imj  tlu?  accounts  which  the  stations  render  ol*  their 
work. 

Tlie  manner  in  which  this  publication  has  been  received  by  the 
stations  and  the  press  indicates  general  approval  of  the  eft'ort  toLV'ii- 
dense  and  in<lex  llie  mass  of  printed  inatter  issuing  from  the  statiuu-. 

The  E.rpt  riinf  III  SUifinu  J  if  cord, — From  many  quart  el's  have  cav 
reipiests  fi)V  a  ]»eri()dical  a])pearing  at  short  intervals  an<l  containing' 
briff  accounts  of  tin*  current  work  of  the  stations,  of  the  Departiucu:. 
an-1  of  kindred  institutions  in  this  countrv.  The  lirst  number  ivii- 
tains  abstracts  (.)f  the  bulletins  of  hfleen  stations  from  January:'.' 
June,  l^S'J,  iiK-lusivc;  a  list  of  the  jmblications  of  the  Dei)artni'S! 
from  Januarv  1o  August  ITi.  ISS'J:  and  a  list  of  the  station  bulU'tirj^ 
of  iss'j,  I'eci'ived  by  tlio  ( )ni(;(.*  duringthe  same  period.  The  iium^iv> 
will  ]«e  issr.«'d  with  (■«.ntinu.»us  imaging,  so  that  t]io.^eof  a  vuir  ni.iv 
be  b(jund  togi'tlu-r  in  a  single  volume  with  a  thorough  index. 

Mntinnrujtlis. — WIh'U  t]n'(  )flice  was  lirst  organized  plans  wr-ro  lai-l 
for  I  he  [Aiblicatioii  of  si-vri'al  monographs.  Their  prejiaratien  ^v;i^ 
i>roniptly  b'-gun,  ami  hasl.»«cn  cari'ietl  un  steadily  during  tb.*  year. 
This  Wi.»rk  is  nion;  fully  notieivl  elsi*when». 

^lisrtllnfif'm.s  jnililiriLiiuns. — The  proceedings  of  tho  A?s(»oiati'Ti 
of -VuKO'ir-an  Agricultui'al  Colleges  and  Exj^eriraont  Stations  al  % 
Knoxvill©  merii]ig  (.January,  ISS!?),  and  other  jmblicat ions  of  t-i^ 
kind  have  Ihm-u  edited  l)y  the  ofliceandpublishedby  thel)epaitmci:t. 
Such  h'-]])  is  warmly  a])preciated  and  shoub I  bo  encouraged, 

rniurATioNs  ix  course  of  preparation. 

The  f(>ll(j\vi:ig  ai'e  nr;ir!y  readv  for  ]iul.»lication: 

Jluih  i'nis  (HI  sii'iii'  f\(Ji)i(/. —  Dn'Se  are  being  j)r«^]>ared  with  th-? 
co-oj)erali"!i  of  ri-nl's.  H.  P.  Ann:d)y,of  Pennsylvania,  W.  H.  IirfW.-r. 
of  ('')?iii»-..-i  inii,  W,  A.  Ib-nry,  of  Wi-i-onsin.  J.  W.  Sanborn,  of  rr;ii.. 
inui  otlie]-  s})«(':;!Hst<.  The]>uriH»si-  is  to  give  the  ]>rincipal  result'-'' 
i.-.\|'Tiiu<'n;s  made  i:j  1-iis  e«)un'ry  up  to  fh<»  j)reseTit,  and  a  bri'.-f  V''* 
virw  of  >iiiii].':r  \v.)!'k  in  ivji'Mi),'.  Two  bidleiins  are  ])lanned:  an  ••''> 
l-ei'iniiiit  siiiii-.a  I'liiM'-iii  <r  nioiioj^ranh.  with  soniOAvhat  <l«t:iil''I 
''<-ct)iiiits  oi"  :j'''  e::iMi-:i!i.:ital  ii3:|Uivy;  and  a.  fa^v/  !s*  Inil^-'"'!.  ^' 
i;ivo  the  ]/ra<'i ;••:.;  t»u!''./U"ie  of  the  invest igatio..-  in  '^-rie  .'  '•■■.I'-r 
»orni. 

^'Jii  s<.' an.^  1j.-!:i^4-  j  I't ■]».■! re  !  by  co-ooer"aliv»n  with  :•  luiniberf'!'  ?■;»•■':■ 
-\.~.  Tbci;-  |)i::-])(,.i.'  is  id  .^umuiarize  results  «i«"  i.-itei-  v»--. -ir'.!..  '  ■'  ^ 
''"•<H)eau  ii]n\  American,  and  1<>  serve  as  wo«i-?.-.  v.-'  :\-L*..ei.'.\  .■'\^'^- 
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n  f-jetlinc  will  const tUit-t.'  oncTnnniVinrof  the  sories.  Prof.  H. 
^.fhy.  of  I'nniis ylvai! id.  It  is  exported,  will  rircmro  otli?r  treat- 
t  feoilmg  forspwcial  purpiai^s;  rrnf.  W.  H.  JaniEn,  of  Maimi,  is 
Iff  the  portion  oti  digestion  ami  diccstibility  of  feeding  stuffs; 
.  H.  Jenkins,  of  Coimecticut,  is  ooiloL-ting  analyses  of  feeding 
An  introiliif-tin)i  iw  tlm  srcnoral  ])riiifi|ileK  of  animal  nutri- 
)  1,1'inL'  wTi'iini  i,^-  Hm'  .liivlnr  ,,f  (1m-  Mfli.v,  '.m'\  pjirUal  ar- 
numte  have  been  made  for  other  contribntions. 
lamizaHon  listof  stations  and  colleges. — Experiment  Station  Bnl- 
NTo.  1  contained,  with  other  matters,  a  list  of  members  of  the 
nin^  boards  and  working  staffs  of  the  various  stations.  Its 
&1  approval  and  usefulness  led  to  the  pr^aration  of  a  revised 
iving  the  changes  that  have  taken  place  sinoe  its  issae.  The 
t  convention  of  the  Aseocifttion  of  Colleges  and  Experiment 
ins  requested  by  resolution  the  publication  of  similar  lists  of 
toolties  of  the  agricultural  colleges.  As  a  large  amount  of  ex- 
.ental  work  in  agriculture  13  performed  by  members  of  the  col- 
facolties,  it  was  believed  that  these  lists  woold  be  of  use  not 
» the  colleges  but  to  the  experiment  stations  and  the  general 
:.  A  bulletin  containing  lists  for  both  stations  and  colleges 
oon  be  issued. 

it/rt  onagrietiitural  science  and  education  in  theUnited  Staie8.— 
naterial  for  this  was  collected  in  connection  with  the  prepara- 
(f  a  report  of  the  Department  of  Agriculture  presented  with  its 
itat  the  Paris  Exposition  in  1889.  It  contams  accoonta  of  the 
liahment,  history,  equipment,  and  tendencies  of  the  agricultural 
^GB  and  experiment  stations  of  the  United  States;  the  names, 
and  work  of  members  of  the  faculties  and  working  corps;  and 
details  of  the  courses  of  study  of  the  colleges  and  the  lines  of 
imeiital  work  of  the  stations. 

OOLLBCTION  OF    STATISTICS  AND  mSTOBICAL  DATA. 

periment  Stations. — As  above  implied,  the  Office  has  collected  a- 
amount  of  material  relating  to  the  experiment  stations,  inclnd- 
faeir  organization,  revenues,  governing  boards,  station  staffs, 
I,  huildings,  equipment,  lines  of  experimental  work,  means  for 
Bhing  results  and  disseminating  information,  histor;^,  Tesnlta 
it  work,  and  aims  and  tendencies. 

riotiUural  colleges. — As  the  agricultural  colleges  are  so  closely 
id  to  the  experiment  stations  and  their  work,  the  office  has  aimed ' 
Hire  the  catalogues  and  other  publications  of  these  institutions, 
188  idso  brought  together  a  large  amount  of  information  regard- 
leir  organization,  governing  boards,  fiicxilties,  nomber  of  sta- 
,  courses  of  study,  farms,  buildings,  equipment,  revenues,  ex-. 
•  of  students,  history,  aims,  and  tendencies.  Biasides  B&eving 
resent  needs,  such  data  will  be  valuable  for  future  reference. 
nner«'  institutes. — In  considering  the  methods  by  which  the  re- 
ef experiment  station  work  are  to  he  brought  home  to  the 
ntj  the  attention  of  this  Office  has  been  stron^^ly  attracted  to  the 
tiff  institutes,  and  in  view  of  the  general  and  increasing  intercBt 
IN  meetings  in  many  parts  of  the  country  the  collection  of  data 
dingthem  from  all  sections  of  the  United  States  hafibeoi  begun. 
""■"■'  '-J  thug  far  collected  relates  to  the  acte  of  legislatuies  and 
■^B  of  agriculture  and  other  bodies  underTbose  authority 
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institutes  are  held;  names,  titles,  and  addresses  of  governing Ixmrds; 
nanios,  titles,  duties,  and  salaries  of  superintendents  of  institutes; 
relation  of  institutes  to  universities,  colleges,  and  stations:  lists  of 
workers  in  institutes;  plans  for  distribution  of  institutes;  methods  of 
making  local  arrangements:  methods  of  procedure  .and  prograiMof 
institutes;  numbers  in  attendance;  publications  relating  to  institutes; 
methods  of  distributing  ])ublications;  influence  of  institutes  on  fann- 
ers, agricultui\il  eolle/'es,  etc.;  and  history  of  the  general  movement. 
The  outcome  emphasizes  the  important  fact  that  what  the  faraers' 
ijistitutes  are  n(jw  doing  with  gi-eat  success  is  largely  an  extension 
and  development  of  the  work  hitherto  done  by  various  organizations, 
such  as  boards  of  agi'iculture,  agricultural  societies,  farmei's' con- 
ventions, farmers' cluljs,  and  agricultural  colleges  and  experiment 
stations,  for  many  years  over  a  very  large  portion  of  the  countn]. 
The  movement  is  one  of  the  most  encouraging  features  of  tlie  agri- 
cultural and  intellectual  jn'ogress  of  our  times. 

VvORK  FOR  THE  COMING   YEAR. 

The  demands  upon  the  Ollico  for  the  coming  fiscal  year  are  already 
large  and  varied.     The  correspundence,  so  important  to  stations,  cul- 
leges,  and  private  persons,  must  be  maintained.     As  many  stations^ 
as  ])ossiblesh()ul<l  be  visited  and  farmers'  meetings  should  beattemlecl 
whenever  praetioable.     The  collating  of  lists  of  addresses  towliicU 
the  publicatiouH  of  the  Ofiice  should  tesent  will  demandall  the  labor 
that  the  Ollieo  can  devote  to  this  ])urpose.     The  collection  and  cata- 
loguing of  j)ublications  for  the  library  should  be  continued  and  eJC- 
t ended  if  possible. 

Indf  ,ri  .V  uf(.vj)frinu  nt  sial  ion  puU  irai  ions  and  IciyidrrdlifcraUirc — 
A  general  index  of  experiment  station  litt^rature  ought  to  bebegui^ 
at  once.     The  American  "[ publications,  already  very  nimierous,  ai'*- 
rapidlv  increasiiiLC  in  numbers  and  importance.     Several  attemptsto 
c«.)mpile  such  indexes  have  been  made  by  private  individuals  ana 
]il)raries.  but  the  ta<k  has  been  found  too  great.     A  letter  just  at 
hand  from  (»ne  of  the  bc»st  known  of  the  station  director's  iir..kos  li 
strong  ]>lea  for  such  an  ind(»x,  and  ex])resses  the  opinion  that  the 
OlUce  can  do  nothing  more  vahuible  and  generally  useful  than  t^^ 
furnish  such  a  work  kejjt  up  to  date.    The  call  for  such  compilation? 
is  wide-s])iN'a<l  and  emphatic.     The  labor  involved,  however,  is  venj 
considerable.     It  is  hoj)cd  that  means  will  allow  this  much  noeJeil 
Work  to  be  undcrtakeji  in  tlie  immediate  future. 

Krj)f  riiiif  III  Sfnii.on  Ihcord  and  Aniiiud  Digcsi, — A  large  share Oi 
tin*  v/oi'k  of  t  lie  Onice  (hn'ini;"the  coming  vearwill  consist  in  the  prepa- 
ration of  the  KxiM-rinient  Station  Record  and  Annual  Dii'est.    With 
tlie  inert  •iJ.'^ing  number  and  complexity  of  the  station  publications  tins 
task  grows  cont  inually  heavier.     The  Office  already  receives  from  the 
expfj-inient  stations  and  from  the  bureaus  and  divisions  of  thcDr 
p.'irtment  of  Agriculture  publications  varying  in  length  from  4  to 
4."»'.>  ])ag(.'S  eacli  at  tlic  rate  of  nearly  one  i)er  working  day.    To  those 
ihUf-t  l)e  added  similar  issues  from  the  agricultural  colleges  and otkT 
institutions  in  which  invest iga1it)ns  of  imjMirtanco  to  the  farming 
coiiuti unity  are  can-it'd  on  in  th(i  United  States  and  in  Canada. 

('t)tifjfih'fif)ti  of  i'(  sulf,sof  Europatn  research, — One  of  the  pressing 
i»'im1s  (^f  our  exj»eriinent  stations  is  that  the  fruits  of  European  v\r 
s«'ar<'h  shall  ]u'.  ma'le  ava.ihible  to  them. 

lCxi».-i-iniental  studies  of  the  kinds  in  which  our  stations  are  now 
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lave  been  going  on  for  nearly  lialf  a,  century  in  Europo. 
.ea,experimentBtations,andagi'ioultui'al societies:  hundi-eds 
ta,  physiologists,  botanists,  horticnlturists,  unci  farniei-s; 

men  in  science  and  the  most  successful  men  In  practice 

been  engaged  in  these  lines  of  research.  Tlie  accumulated 
is  already  gi-eat  and  rapidly  growing.  The  questions 
■e  similiir  in  principle,  and,  to  a  large  extent,  identical  in 
!i  those  to  winch  our  stations  are  wddresaing  themselves. 
le  i-esulls  aro  printed  in  f oi-cign  languages  an<l  accessible  to 
)f  oui"  workoi's.  Our  stations  are  going  over  old  ground 
ig  old  luistakt's.  and  aro  unable  to  use  their  energies  to  the 
itogc,  because  tbey  have  not  the  fruits  of  this  experience 
liem.  The  necessitv  of  bringing  the  results  to  our  stations 
,t  and  lias  frequently  been  insisted  upon.  In  the  "Report 
mmittee  on  Station  Work  of  the  Association  of  American 
ral  Colleges  and  Kxperimont  Stations,"  published  by  the 
[it  of  Agnculture  in  iyS8,  special  stress  was  laid  upoii  this 
At  a  recent  meeting  of  the  same  association  not  less  than 
rent  resolutions  were  i)assed  asking  the  Department  for 
is  matter. 

s'  bidUihis. — The  experiment  stations  are  for  the  agricult- 
i  whole  country,  and  tlieir  pn^ducts  should  be  made  as 
lilable  as  ims^^iljle.  Eacli  station  works  upon  problems  of 
I  its  own  region  and  distributes  the  results  of  its  work 
)  farmers  of  its  own  State,  but  many  of  the  results  are  of 
.e  in  otlier  Statejf.  There  ai-e  a  large  number  of  important 
pon  each  of  which  sevenil  stations  are  worl^ing.  What  is 
lont  the  creaming  of  milk  and  the  making  of  butter  in  Wis- 
.  Iowa  isusc'ful  in  ilaine  ami  Oregon,  Experiments  on  cot- 
rtion  and  till' use  iiL'  C(?t  ton  seed  i'orfeedandiertilizersin^liv- 
'  sPI'^y  '^1^0  in  'renneH.scc  and  Texas.     Experiments  on  the 

swine  have  bi-en  cundiri-tcd  by  tweh'o  agricultural  colleges 
ment  statiuiip.  in  as  many  States.     A  largo  number  of  ques- 

been  tested  by  1  lie  use  of  dift'eit-nt  kinds  of  food  and  meth- 
ling.  One  hundred  and  ninety  trials  have  been  made  with 
Hid  tlirw  liiindrcil  and  fifty  animals  of  various  breeds  and 
3  results  ari.'  uf  value  to  every  breeder  and  feeder  of  swino 
ted  States. 

ling  lists  uf  the  several  stations  aggregafo  over  two hun- 
sand  names  and  arerajiidly  growing.  Their  reports  and 
lumber  bt>i\\-een  two  and  three  luuidred  per  year.  The  in- 
tations  car,  nut  ailurd  tci  send  their  publications  to  all  the 
:  the  cmuilrv  wlm  ari'  interested  in  them;  tlie  individual 
ildnotreadlliiiaallif  be  had  them,  and  if  he  did  read  them 
1  be  far  li;ss  helpful  tu  him  than  imbiications  in  which  the 
tn  from  tin'  dillVrnnt  statiuns  was  collated,  condensed,  and 
venieut  funti  lur  him  tu  use.  The  s.'une  is  tnie  of  the  re- 
.vestigatiuns  in  many  of  the  Hues  in  which  different  sta- 
rorking. 

Mriment  Slaliun  Record  and  Digest  of  Annual  Reports 
eet  these  rt.'quii\'iiii'iitsl)ecauseof  tlieir  technical  character 
:penso  of  largf  editiuns.  To  meet  the  need  this  Office  has 
series  of  l-'arunTs'  Bulletins,  each  intended  to  be  "su  plain 
i-dinary  man  will  iiudei'stand  it.  so  short  that  he  will  read 
1,  and  so  pnutical  that  he  will  take  it  to  heart."  One 
C  this  series  has  ali'tady  been  issued,  and  although  it  is 
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meant  to  explain  wluit  experiment  stations  are,  rather  than  to  glvo 
results  ()F  tlicir  work,  iin  edition  of  5(X()00,  as  we  have  before stwed, 
lias  be(.'n  i-xliaustrd  ;iii(l  reiiiiesls  are  on  file  for  some  :J5,000  more. 
To  roacli  tin.'  lannrrs  whosi*  nann.'S  arc  now  on  the  mailing  lists  of 
\\iv  stations  in  IIk;  scvcrnl  States  wonld  require  editions  of '^,000 
coi)ies.  This  iunid)i*r  would  provide  but  one  bulletin  for  each  forty 
of  the  oiglit  million  mi-n  diKa^ed  in  farming  in  the  United  States, or 
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tributinLciTif()ni)ati<jii  to  ol)tain  which  the  State  and  General  Guvom- 
ments  an..'  spj.'iidiii,:;-  JSiriO.nc'.)  uiiiiually. 

THE    INOICATION    OF    SPKCIAT.   lA'SKS  OF    INQCIRY    TO    BE    PURSUED 

r.Y  THE  STATIONS. 

in  accordiinco  with  tlio  acts  of  Con<^re.ss  and  the  directions  of  the 
Secretary  of  A^-i-iciiltun*  in  confonnitv  therewith  it  is  a  dutv  of 
thi*^  Oilice  to  indicai-.'  lines  oi"  inqniry  to  be  imrsued  by  the  stations 
and  to  riii'ipsli  s:icli  .-nlvitM.'  imd  tls^islance  as  will  best  promote  their 
;)r<».s<'Ci',lion.     .vs  tlie  enterprise  d(^veloj)s  throughout  the  country 
and  th"  wants  of  iho  diiTereiit  reirious  and  tlie  means  of  nieetir..^' 
iheni  l;<*('onu-  b.  Uei"  known,  it  will  be  feasilde  to  do  this  more  and 
more  .^uceessfuHv.     f^'^di^iiii'-J-'^.  however,  have  alreiuly  been  made 
/  ri  /  V  .s/  /'(jt  ifio  iis  of  soils.  — T]n-  act  <  )t'  C\  >ni»ress  making  appropriations 
for  the  e\]M'i-ir.ient  stilt  !(;ns  ]»r«.)vidi's,  *'Tnat  as  far  as  jn'acticable all 
su'-li  st.'iti'.'ns  sliall  (lev«jt<"  t\  jjortioiiof  their  work  to  the  examination 
and  classilicai  ;.'J!  of  tlie  s.»ils  of  tln.'ir  resj)ective  States  and  Territo- 
ries, wiili  ;i  \  ii  w  ^)  s"iniin«:  nua-e  extended  knowle<lge  and  bi'ltt-r 
deveK^rjiii.'ie   '.'f  liiMJi'  .•i;.;:'irailtnral  ca]>jibilities/'     The  field  exjicri- 
innits  wi-li  :"i-i!ili/::'rs  Id  lesl   tlient'cdsof  soils  in  different  regions 
■"or  tlie  pro  iia-iina  i.t'  varions  er{^]»s,  explanations  and  directions  for 
-.vhicli  \\(a-e  prJ.-Ii'hed  ii-  (.'ii'cnl.-ir  Xo.  7'' of  this  Ollice,  are  a  bcgiuui:^' 
in  thi-!  «[ir.'eti  •^'.     '!'ii'*><^  ex^)ei'ini»..'iits  are  especially  in  place  in  tb.* 
o](!i.'i-  reL;i«!!  ■.  wi  ••■•.'  tii.'  s-i:>  hnve.  been  worn  down  by  longer cnltivn- 
\  io.i  wii. !i:--.!!  ])'  -j-i  r  t  l!';:'.;e  r.iwl  niannriiii!:.     They  represent,  howcvi-r. 
';ii"   on"  <'!'  Ill--  j.i:!!;y    :iv.«s  in  Avhicli  investigation  of  soils  should 
.,e  jir.'-i  eiii.Ml.     ii  is  ('iiii'Milt  to  imagine  anything  in(.»re  inqK»rtaiit 
"or  ih'-  -'u'li:"  (j!  :he  .-  .^i-itaili  are  of  the  United  Stales  than  a  prop: 
un'!'-!'.^:trnf;a::.r  ••!'  I'l-'  v-'M.jf.vfnllv  diverse  soils  of  the  ccaiiitrv.    To 
.-u"' e^i'l'i'.'Iy  ].r. .,(■(••.■;!•  j::.'  ii<  rded  inijiiirles,  the  first  reqiiisilo  i.s  ;i 
•  •J(:!i'  I;;:m\\ ''-''j;  '  "[■  \v!:."l  "'-:■'  a.])-«-{idy  been  done  both  at  liomo  mid 
.ibr'!;i'.'.  I!.*  «»;.!\  lu  \  ii'  - 1  \\-\w  oi'  tiie  t>oils  ol'  different  region.s.  but  also 
'.n  I'M*  ••I'-iii'-'i:^  •  ■■  iaaali  ••.     A  larj-r.  bt.>dv  oT  information  has  bwii 
a(v  .iiaulaied  .1:;;  jc  -i"'  ]>Jis'  tweary-five  years.     Tlie  larger  port  lou 
.ij'  it  '"i;:-  >  !.."i;i  (1:i]'.m'.'- '.!  ri-:i-;j>-.  h.     It  has  to  do  with  n>eteorM]uiry 
a-   ;Ti:''''i  i"  ."  i;-  i!*':'-:  v.:', ::  1  he  disfribution  of  the  flora  and  fau!'.a 
'»]■   liii'  ;•■•  I.*  !■.  ..  I'^i.  .    «'   .v'lMi  :;;;  V  be  ctdled  '*  life  areas  :*'  withtoi"'u'- 
■  i-  ::;.  :   .v^la  ■■  •■•:•.:'. .  !'  •  o  lar  ;:^  '.hat  science  reveals  the  origin  ana 
■h  ii-.'-  "I's  •■."  'I.:'"  ■:•  u\  .-'ir':  wiih  the  pliysicv  and  chemistry  of  the 
•..-■■:  ari'i  vv'i!:  i ';"  !.-;;.is  '-;'  ex]..'rience  in  tillage,  manuring,  culli* 

'    I'ica  o;    ••'•;.]    ■.  ;  !:  i  ;:  ■  i"; -i:;!  1  lirM.hiel  i<,]i. 

i'hc  1  xiM-  -i  ";■■,•  (  ■  -ii-  rj.:ii..ns  wjiu'li  liave  attempted  soil  invosli- 
vii;.  a-,  jr!:.-  !.:•.:  -'i'  •  i.i'  r\i  i\/.\  ']-j'  nced  of  information  in  regard  t^ 
lii'.'  r  '.miM.::  [*'::■■  r  !  v  T'.  ■:.  c  1  Km  j .     'Vl.is  j!<vd  fouud  exi^resslon  in  the  fol- 
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J  resijlutioQ  passed  at  the  last  meeting  of  the  Ameiican  Afiso- 

Mftra  of  Agricultural  CoUegea  and  Exiterimeiit  Stations: 
'  Rfnohyil.  TTint  wf  r«co);;nizP  (Hp  great  iniportancfi  of  thn  iiiTeptifjiitionn  of  tli" 
IDll^  of  till-  UnitiJ  ytiitijs  iiKiicatei!  bv  Uw  act  -at  Conjjn.^s  nn.i  bv  rlu'  ivcouiumniJii- 
ion  of  the  Sccretai?  of  Agriculture,  'itut  we  recognize  also  tbo  diiBculties  involved 
in  such  i&TeetigatioDB,  ana  theraforo  retgucst  such  aid  as  the  Department  may  bo 
ible  to  fumisli,  including  eapeclallj  the  collating  and  publishing  of  the  results  of 
nTesiUgations  ut  home  and  abroad. 

Investigation  of  feeding  stuffs  and  foods. — Another  line  in  which 
nquiiy  is  especially  demanded  is  the  study  of  the  food  and  nutri- 
ion  ot  domestic  aniaials  and  man,  A  treat  deal  of  experimenting 
las  been  done  and  is  now  in  progress  to  discover  the  nutritivt;  values 
>f  food  materials,  the  laws  of  nutrition  and  their  proix^r  applica- 
iou.  Expei-imental  science  has  advanced  to  the  stage  in  whicii  moro 
horough  inquiry  into  the  fundamental  prmciples  of  these  subjects  is 
lecessary.  Many  analyses  of  feeding  stuffs  are  being  made  by  the 
itations,  and  standards  for  rations  for  domestio  animals  have  been 
jrc^osed  and  are  widely  used ;  but  the  results  of  actual  feeding  tests 
io  not  always  agree  with  those  obtained  by  analysis  and  reconi- 
nended  in  feeding  standards.  While  analyses  of  feeding  stuffs  by 
he  methods  now  current  have  been  and  are  of  the  greatest  service, 
ispcciaUy  when  combined  with  results  of  experiments  upon  digesti- 
bility ancl  oilier  physiological  reseai-ch,  it  la  universally  recognized 
jy  agricultuml'cliemists  that  chemiciil  analysis  alone  gives  a  very 
uadcqaate  it^a,  of  the  true  nutritive  value  of  a  feeding  stuff.  The 
ate  advances  in  physiological  chcBiistry  all  point  to  the  possibility 
if  getting  such  knowledge  as  will  show  feeding  values  with  reason- 
kble  accuracy.  One  thingiiow  especially  neotled  is  a  thorough  study 
»f  the  chemistry  of  vegetable  and  animal  products  used  for  food. 
Tor  this  purjiose  it  is  essential  to  make  more  accurate  separations  of 
ho  proximate  compounds  and  investigate  them  individually  with 
Bference  to  their  molecular  constitution  and  their  potential  energy. 
This  means  the  most  accurate,  profound,  and  detailed  research  in 
tnalytical,  organic,  and  physical  chemistry.  It  will  require  much 
abor  and  that  of  the  highest  scientitic  onler,  but  neither  ita  mag- 
litude,  its  dillicuUy,  nor  its  cost  should  prevent  its  being  undertaken 
oul  carried  to  successful  issue.  The  interests  of  the  agriculture  of 
lie  country  as  well  as  of  scientiiic  advancement  are  too  great  to 
lermit  its  neglect. 

It  has  been  urged  by  not  a  few  of  tlto  beat  thinkers  and  wisest  ag- 
iculturists  and  economists  that  in  studying  the  food  of  animals  we 
lave  no  right  to  neglect  tJie  food  of  man.  The  principles  involved 
ire  essentially  tliesann'.  The  majority  of  our  peoi)le  and  practically 
Jl  wage-workers  spend  and  must  spend  at  least  half  the  money  they 
lam  for  food.  But  very  few  have  any  just  ideas  of  the  effect  of  food 
ipou  lu'altli,  or  of  its  nutritive  value,  and  the  most  intelligent  know 
'ar  less  ithnut  the  rolutifin  of  that  value  to  cost  than  of  the  relation 
ousting  l)(l'.vci.-n  tin.'  value  and  the  cost  of  clothing  or  other  staple 
lecessitio,-  of  life.  Thu  need  and  the  wisdom  of  such  studies  require 
lo  urging. 

THB  WORE  OF  THE  STATIONS. 

A  general  sumniary  of  the  kinds  of  exiierimeutal  work  in  whicli 
a:periment  stations  in  the  diffei'ent  States  have  been  engaged  during 
Jie  year  l-Sf^!'  is  given  in  pages  ri:i-f-53(i.  The  following  Klatements, 
rhioh  may  help  to  an  understanding  of  the  nature  and  value  of  tho 


496  REPORT  OF  THE   SECRETARY   OP   AGBICULTURB. 

expcriniontal  inquiries,  aro  drawn  from  special  reports  made  by  the      I 
directors  of  sonio  of  tho  stations  to  this  Otfice  and  from  the  pnbhca-      j 
tions  of  thu  stations.     Of  course  no  attempt  has  been  made  to  cover 
all  the  points  of  interoj?t  or  value  presented  by  tho  current  record  of 
a  yofir's  work  of  the  stations.     The  object   is  simply  to  touch  liore 
aiid  tlic^re  on  such  ixnnts  as  will  indicate  some  of  the  ways  in  which 
tlu?  stations  are  endeavoring  to  aid  the  farmer.     I'or  a  more  complete 
showint;  of  tho  scieiititic  character  and  practical  utility  of  such  work 
resort  nmst  be  had  to  the  bulletins  and  reports  of  the  stationsandto 
those  ])ubIicationsof  tliis  C)lTice  in  which  the  station  publications  aro 
summarized,  especially  th(.'  Di<^est  of  Annual  Reports  and  theExi)m- 
ment  Station  Record.     Xum^rous  references  to  station  publications 


(Cornell) .    ^^ 

University  Ai^ricultural  Experiment  Station  at  Ithaca,  N.  Y.    A  tuU 
list  of  the'stations,  with  addresses,  is  given  on  pages  o3i)-531. 

The  following  from  a  s]);'cial  report  of  the  director  of  the  Califor- 
nia Station  may  serve  to  illustrate  the  usefulness  of  station  wo x'k-j 
especially  as  conducted  in  a  new  region. 

SOME   FKATriJES   OF  THE   WORK  OF  THE  CALIFORNIA  STATION". 

Peoj)le  living  east  of  tho  Mississippi  river  have  very  little  cr^*-*"^"^' 
ci'ption  ()f   the  natui'e,  number,  and  importance  of   the  problt^xx^^ 
which  confront  new  st411ers  or  older  farmers  in  California  and  otl  i*"^^ 
States  west  of  tin*  om-  hundredth  meridian.     California,  witlia  co£3l^^^' 
line  which  would  reach  irom  P»<»sto]i  to  Savannah  or  from  Londoix     •-" 
Venice,  pjvscnts  a  wonderful  (liversity  of  soil  and  climate.    The  iay^  ^'. 
tiou  is.  thor.'i'on*,  i'orcJHl  to  studv  a  lariio  number  of  fundameix't:  <^'^' 
])ro]ih*nis  from  entirely  ni^w  sta.nd-])oints.     From  the  outset  of      ^ 
w«»i'k  (in  JsIC))  it  has  given  much  time  to  the  study  of  soils.*    0"^^  *^') 
twelve  hun<lrtd  sani]»h*s  have  been  examined,  and  have  seiTedf*r=^  | 
basis  for  tli!-  chissilication  of  the  lands  of  the  State.     Three  out:  1- r*" 
ingcultun*  cvT.criTnrnt  statiojis  have  been  established  and equippe<-T- 
ojie  i\)V  the  foot  hills  of  the  Sierra  >Jevada  Range,  one  for  tlie  fc?2:i-D 
Joai{uin  ValK  y.  and  one  for  the  southern  Coast  Range.     Tliok-*-^^^' 
and  ^»ui^]ing.■^  for  th"se  substations  have  been  obtained  by  donati<->^'*^' 
and  subscri[>iious  in  the  regions  concerned,  a  good  indication  of  li^J-' 
j)nblic   inteiv>t  i:i  tho  \vi)rk  of   the  station  in  this  State.     AfoiLi'"^-'^ 
sul»stati')n  for  liiat  region  of  the  State  in  which  Los  Angeh--^.  ^'"^' 
J->ernai"^lino,  and  San  Dieico  an*  r(.']  present  at  ive  towns,  is  contempliit  «^'-'' 
Mi'A  n\'  the  expejiseof  the  liouK*  Work  of  the  central  Station  at  Derkt'- 

h'V  is  now,  as  ii   has  birn  from  the  beginning,  defrayed  either  fn*^'^ 
a])]ii'o|»i'iations  l»y  the  State  legislature,  oi\  as  at  present,  directly  fr*-'^'^ 
the  Tniversit y  fund.     The  e<iuij)ment  and  maintenance  of  the  outly- 
ing cult  ui'e  stat  ii  )ns  are  paid  f(  >r  1  roiu  the  Congressional  approin'iatioij- 
l>esides  tiir  geiiri'ul  culture  Stations  menti(»ned,  three  exdusivelyviti- 
cultural  stations  hav(^  Ij'M'U  (Established.    Tliev  are  maintained  in  pJi^'^ 
by  ])rivate  jueaiis.     All  these  slatit>ns together  do  not  represent  nioro 
tha/i  half  <'f  the  (dimaticaily  diiferent  regions  of  the  State. 

>s'"// .s-/ //'/// .v.— The  following  are  some  of  tho  results  already  <^^" 
taiii.'d  fi'oni  the  investiga,ti(jns  of  Califoi'nia  soils: 

(1)  in  nearly  all  castas  they  an*  calcareous,  that  is,  they  contain 

*'•  Till'  lirst  sunnnarics  of  results  of  f  lii"^  work  wero  puMishcd  in  Vol.  VI  of  tli€ 
Uiiii.-.i  stale-;  ( '.-nsim  ni'  \s<'.),  .-md  in  iho  Koi»ort  ou  Arid  Lands  of  the  Pacific  Slope, 
U.  S.  l»"['urliii»'nt  ul'  Agriculture,  IbSv. 


1       L  the  dis- 

o£  Buuii  I  auu  Jio  nuiuor  i>ae       )  oi  ihat  sub- 

e  in  lertuizers  superfluous  and  inefifective. 

The  great  majority  contain  amounts  of  potash  largely  in  excess 
.ose  in  the  soils  east  of  the  Mississippi,  and  very  often  exceeding 

cent.  Potash  salts  are  also  frequently  found  circulating  freely 
e  soil  water.  The  inference  is  that  potash  will  not  be  generally 
3d  as  a  fertilizer  for  a  long  time  to  come. 

On  the  other  hand,  phosphoric  acid  is  found  to  exist  in  reta- 
r  small  amounts  in  the  soils  of  California  as  compared  with 
3n,  Washington,  Montana,  and  the  Eastern  States.  Phosphates, 
fore,  may  be  profitably  used  in  many  localities  of  the  State, 
has  been  confirmed  by  actual  trial  at  the  central  Station, 
•y  farmers;  for  wliile  lime  and  potash  salts  have  rarely  been 
ive,  phosphates  have  proven  very  useful  on  soils  somewhat 

Attention  has  been  called  to  the  broad  fact,  heretofore  over- 
3,  that  the  accumulation  of  lime  in  the  soil  of  arid  regions  is 
Pessary  a  consequenco  of  the  climate  there  prevailing  as  is  that 
cali  salts,  and  that  such  regions  must,  therefore,  be  expected 
iirily  to  have  calcareous  soils.  This  generalization  has  been 
'  verified  by  numerous  analyses  of  sons  from  the  States  and 
'Ories  west  of  the  one  hundredth  meridian  made  in  connection 
the  Northern  Transcontinental  Survey,  but  thus  far  unpub- 
• 

tlysis  of  iraler  for  domestic  ajid  manufacturing  lyurposcs. — The 
ess  of  numerous  wells  and  springs  for  these  puiyoses  has  been 
I,  and  in  some  cases  means  liave  been  devised  for  rendering 
v^aters  fairly  good  by  appropriate  processes. 
f/ation  xcaters. — Imj^ortant  differences  have  been  discovered  in 
iiieral  ingredients  of  the  several  streams  used  in  this  State  for 
tion.  The  water  of  some  is  exceptionally  pure  {e.  a,,  the  Moke- 
i  and  King's  rivers);  others  contain  an  excess  or  alkaline  salts; 
J  supply  to  the  soil  siiflicient  potash  to  replace  all,  or  nearly 
that  withdrawn  l)y  crops.  An  examination  of  the  waters  of 
e  Lakf*  showed  their  entire  unfitness  for  irrigation  purposes, 
>revented  ilw  construction  of  costly  irrigation  works,  which 
I  have  boon  worse  tlian  useless.  It  is  now  proposed  to  drain  its 
*s  off  and  iise  its  bed  for  agricultural  purposes.  The  territory 
^d  by  this  question  is  as  large  as  Connecticut  and  Rhode  Islancl. 
•esults  of  the  oxaniination  of  a  number  of  artesian  wells,  yielding 
y  saline  or  alkaline  wat<n\  have  proved  very  important  in  their 
ng  upon  tlio  uso  of  the  water  for  irrigation. 
Iccwi  lands. — The  investigation  of  '*alkali  lands"  with  reference 
eir  composition,  re(?lamati(m,  and  the  plants  suitable  for  them, 
growing  impoi-tance,  not  only  because  of  their  great  fertility 
r  the  right  troatmont,  but  also  because  irrigation  without  proper 
lage,  and  in  some  cases  the  nature  of  the  subsoil,  cause  alKah  t-o 
imder  cultivation  where  none  was  ever  known  before.  The 
)  attempts  to  reclaim  these  lands  by  surface  flooding,  heavy 
iring,  etc. ,  having  result(?d  in  failure,  the  Station  undertook  their 
igation  at  the  outset  of  its  work,  determined  their  nature,  and 
ftted  the  means  Hov  their  restoration  to  usefulness.  The  publi- 
is  in  1880  and  lSvS(;  on  this  subject  have  been  in  largo  demand, 
remedies  suggested  are  largely  based  upon  the  lessening  of  the 
>ration  of  water  from  the  surface  of  the  ground,  the  prevention 
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of  the  formation  of  crusts;  and  in  case  of  the  presence  of  the  most 
noxious  inij^rcdiont,  (.'arljonate  of  soda,  api^lication  of  laud  plaster. 
^vllicll  couv(?rts  it  into  a  rcdatively  harmless  neutral  salt.  Analysis 
having  I'nrtlior  shown  in  most  of  the  alkali  lands  large  supplies  of 
])otaslu  jihos])hato.s.  find  nitrates,  their  high  and  lasting  prociuctive- 
lu'ss  has  bu^n  phu'<>d  bt^youd  cavil,  and  has,  in  numerous  cases  of  in- 
telligent tn*atm(»nt,  bei*n  amply  confirmed  by  experience. 

J)(  jfosifs  of  sulijlinh'  of  lime. — In  the  hope  of  hndingau  alundant 
and  cheap  sujiply  of  hind  plaster,  numerous  samples  of  rocks  have 
been  sent  to  the  Station  and  analyzed.  In  several  Ciises  the  analyses 
have  i-esultod  in  th(i  finding  of  gypsum  deposits,  one  of  which,  near 
BakersfitUd.  in  Kern  county,  promises  an  abundant  supply  of  this 
important  mii't(aial  at  reasonable  prices. 

1h(^  prevention  of  tli^-  usel«.?ss  exi)endituro  of  money  on  iinprolita- 
ble  venluros  along  those  lines  has  at  tim<.^s  been  an  im'portann»artof 
tlie  work  of  th^  Station.  In  one  case  wlien  a  mill  for  the  grnvling 
of  the  impuri?  lini(.*stono  for  use  as  a  fertilizi-r  was  in  course  of  era'- 
tion  on  tlie  sti*ength  of  favorable  re[)orts  fiT)m  New  England,  the 
explanation  that  to  apply  limestone  in  a  region  whoso  soils  already 
contained  from  :i  toS  per  cent  of  carl»onate  of  lime  would  beasbaJ 
as  *•  carrying  coals  to  rsewcastle''  proi}i[)tly  caused  the  ifbaMdonm^t 
of  the  enterprise  before  much  monev  was  invested  in  ii. 

77/r  snqtir-Juct  in  California — W^cdcr-iiulons, — It  mav  be  fairlv 
claimed  thnt  tlu'  results  of  tlio  i)ersistent  investigations  at  the  Station 
showing  the  liigli  (Quality  of  tJiu  sugar-beets gi'own  in  Caliroruia has 
had  its  lull  share  i.i  the  conversion  of  public  and  private  opinion 
from  sugai'-cant' and  soiv;'hum  to  the  lieet.  A  continuation  of  this 
line  of  ivs-arch  in  coiinvriLon  wiili  the  newly  established  oulture 
stiitions  ('-in  not  fail  to  lead  to  iinpoi'tant  results.  lnveiiti.ij;:ti«.»n^ 
"I>iiljlish«.Ml  by  tiu'Sialiou  put  aiiriid  to  thnpro])<»sition  to manufiu'ciire 
sugar  from  tin'  wati'i'-meloii.  to  which  tin.'- climate  of  the  giTat  vjt;!ey 
oi!  Cfilil'oi'iiia  is  vrcMMlerfnlly  a(Ia])ted,  and  will,  it  is  hoi)ed,  lea<l  to 
tjii'  abandt)ninont  of  thn  objeftioiuible  ])ractice  of  sulphuring  i'ruit.^ 

(irajh  cuIliuT. — Sincci  l.'».*i\veen  three  and  four  hundred  varieties  of 
Lvrapi'S  have  bet*n  indiscrimliiatrly  grown  in  the  State,  it  has  been  an 
i!n|.(;rlant  part  of  :JU'  work  of  the  St.-ition  to  test  the  adaptation, 
b'.'aring.  liTjif  ni  maturity,  liability  to  injury,  quality  and  cliaractr; 
■)f  their  jn'odiici,  wI.fUKi*  for  win(\  raisins,  or  table  usk\  and  to  pre- 
vent the  i-oiifu^ion  arising  irom  the  careless  or  fraudulent  use  of  the 
wrong  jiauK'.s  I"!-!'  .);i  i  icuhir  variftit^s. 

Fr<»ni  til-;  \\]\'c--  >])ei'ial  viiiculturrtl  stations  valuable  datA  havi? 
alnadv  Ij-.-m  (jbt.-i.iii.u  Tor  thn  soverai  varieties.  Some  have  provrd 
wortlih'Ss  .Hid  i.tli.rs  v^-rv  valuable  i]i  tlie  localities  where  thevhav*^ 
lu-i-n  l!"i('=i.  A  jiuiiih'i'r  of  vari«'ties  grown  under  diliercut  nain<^? 
iiavo  br.-n  ])!\»v»'{!  lo  bu  Iduntic.-al,  and  others  groAvn  under  the  same 
r-ann'  to  l»'j  e.ntii'idy  distinct.  N'ewly  imported  varieties  have  k-en 
pro]^<!.:i;'t(Ml  for  trial  and  distribution,  r.  f/.,  the  lluasco  Muscat  gr-ip^' 
'd'  C'hiLi,  wjiirli  i^;  jiow  grow-n  in  several  localities  in  ju'efercncc  to 
liH"  Alr-xandrjji  ^luscjil. 

Tho  Siaii'.n  b  i<  s:  iidird  tiie  din\*ri?nces  in  the  same  variety  du'.' to 
i;iir«'iv:ice  of  rlii  i.iH'.  wiili  ceriaiii  well-marked  results.  In  apj'rt>- 
prialrsoil  ,iud  rliuiiit-.'  uunierous varieties oL  the  Kuro])ean grape ^fiiO^''' 
Ihi  ir  rrputcd  eh:i!';i-  LiM'islirs  in  C'alifornia.  (.)n  the  other  baud.  sit-'W*' 
l: !•.'< ;■.'■>  ill. I ;  iu  [Iw  l>  tv  diyiale  of  (/alliornia  jiroduce  highly'  colored 
wi -M's.  will  iji  til'.'  diT  and  hot  climate  of  the  San  Joaquiu  Valley 
lose  that  (piality  and  suiler  increase  of  tannin,  decrease  of  acidity» 
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I,  SO  that  only  liffht-colorod.  nsinngent,  and  iiuipid 
Jb  or  notnerit,  can  be  ma<l<!  from  tht'm, 
„„J1  showntliat,  contrnrv  to  cxpedalioii,  the  foot-hills 
ierra  Nevada  will  not  yield  lighter  wines  than  the  Great 
■ven  at  an  elevation  of  2,000  feet.  In  this  region  some  grapes 
lewliat  more  color  and  ferment  better  than  those  grown  in 
'Y,  and  their  winolias  better  keejiin^  qualities.  Both  regions 
ifestly  best  aftapted  to  the  growing  of  sherrv,  ]xirt,  and 
ajws,  while  tlie  slopes  and  valleys  of  the  Coast  Rniigo  must 
I  to  for  wines  of  the  Claret.  Burgundy,  Sauterne,  and  Rhen- 
.,  that  have  alreaily  obtained  wide  approval. 
making. — Elaborate  experiments  on  the  methods  of  wino 
and  kiudi-ed  subjects  Jiave  been  contluctetl  and  reported  by 
on.  '  With  the  rest,  uicthoils  of  fermentation  ;  wine  colors 
:  progi'ei-sive  exti-action  from  the  gi-ajie-skins  <iuring  fermen- 
<nne  heating,, or  "iiastem-izing;"  and  the  eleiitro-magnetic 
if  wine  treatment  have  Ijeen  studied  with  moat  interesting 
Muck  attention  has  been  given  to  the  detection  of  adulter- 
wines,  especially  as  regards  the  alleged  artificial  coloring 
Edition  of  salicylic  acid  for  preservation.  To  the  credit  of 
omia  product  it  must'  be  said  that  in  but  a  few  instances  were 
Iterations  detected,  and  those  mostly  in  samples  from  one 
jame  comnieiTial  source. 

tteiion  of  treai  ralualile  for  California. — Of  the  vaneties  of 
dSonthAmerican,  European,  Australian,  Chinese,  Jajianose. 
•r  ti-ees,  with  which  the  Station  has  conducteil  eucceysful 
?nts,  it  few  havo  been  selected  an  worthy  oE  esiiecial  men- 
ae  lack  of  lianl-wimd  timl>er  suitable  for  the  manufacture 
iltural  implfuiejits,  atave-i.  etc.,  in  California,  early  led  the 
to  exixn'iment  witli  the  Eastern  oaks,  hickories,  and  other 
ahiod  as  timber  trees.  The  results  indicate  that  the  gronrth 
oaks  ami  hickories  is  very  slow  and  unsatisfactory,  and 
r  introdni.'finn  for  timbov  culture  is  not  to  be  encourageil. 
rther  hand,  it  has  been  chown  that  the  European  or  En- 
:  {Qmrcu«  iii-ttinruliita)  makes  a  very  rapid  andsatisfactorv 
!ven  in  a  veiy  drv  climate,  pi-ovided  the  soil  is  deep  enough 
I  the  ti'pe  to  send  its  tap-ivjot  down  to  moisture.  Reports 
from  different  ])arts  of  the  State  regarding  the  growth  of 
this  species  I'n  mi  the  acorns  and  seedlings  distributed  by  the 
make  it  seem  probable  that  this  Oidi  will  be  the  hai-d-ivooil 
he  future  for  the  Pacilic  coast.  Tlie  coi'k  oak  has  also  been 
)ly  distributed,  and  jiromisea  to  supply  in  the  future  one  of 
;  neetls  of  the  wino  indii.'itry. 

unphor  tree  of  Japan  and  China  seems  also  adapted  to  a 
3a  of  this  rfgion.  Its  growth  is  rapid.  A  tree  in  Ynba 
a  fourteen  years  reached  a  height  of  5U  feet.  An  especial 
{€  of  this  tree  for  ornament  alone  is  its  exemption  from 
rasites,  which,  esi)ecialiy  in  the  coast  regions,  trouble  all 
l^uouB  evergreens  and  uiaterially  stunt  their  gi"owth. 
wcies  of  treiis  seem  as  well  adajited  to  our  hot  summers  and 
inds  as  the  varioiis  species  of  Moms  that  have  been  tried 
specially  c;in  this  be  said  of  the  -Vocks  jujKiuica,  a  species 
Sleforfooi]  I'm-  the  silk-worm  as  for  shade.  It  far  excels  the 
speciosa,  whi.-li  s^utVers  fmm  di-y  wind.-*. 
oan  now  be  no  qu.-stion  that  with  the  English  oak,  the  black 
icaciadecurrtn/s),  the  black  wood  acacia  [Acacia  melanoxy- 
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Ion),  the  camphor  tree,  and  several  species  of  eucalyptus  (all  Apid- 
growing  troos),  the  entire  Coast  Range  of  California,  so  farasitnaa 
siiffioitMit  soil,  can  be  covered  with  forest  if  desired;  and  the  same 
is  true  of  tlio  Great  Valley.  Of  trees  of  slower  gro-wth  there  aro,  of 
course,  very  nianv  that  could  be  used. 

Gras.^rs  and  fonuje  planfs. — The  efforts  of  the  Station  to  find  fora^ 
])lauts  and  grasses  adapted  to  the  arid  regions  have  met  with  great 
l)opular  favor.  For  years  there  has  been  a  constant  call  for  peren- 
nial ])lants  whi(.'h  will  retain  their  verdure  during  the  dry  sinnmer 
and  .surviv(^  miioli  closer  pasturing  than  annuals.  Alfalfa  (iledicngo 
salird)  has  long  ])rovod  a  i)riceless  boon  upon  the  naturally  moist  or 
irrigate<l  lands  of  the  interir)r  and  southern  coast  valleys,  but  does 
not  make  wiiiti^r  growth,  nor  does  it  thrive  on  the  upland  pastures  of 
till'  dairy  r-irioiis  of  the  C«.^ast  Range.  The  Station,  with  its co-oper- 
al  i  n  g  ex  j  n  -r  i  men  I  ( ^rs  i  n  <1  ilTeront  parts  of  the  State,  has.  therefore,  lujwle 
wi'lt.^  trials  with  a  largo  number  of  plants,  including  Schraders 
]>i'(.)me  grass  and  Hungarian  bromo  grass  (J5rowj.t/.9  un hloidfs  tini 
Ji.  i/i(i"iifis)\  New  Zealand  millet  grass  {Milium  midfilJorum^: 
*'  ( iazon  "  ( Pn.spnUiia  dilatafum) ;  Texas  blue-grass  {Poaor(H*linif(m)] 
tall  oat  grass  {Av(-}ift  cinfior);  orchiivd-gr fiss  {Dactyl is  gJomerafa)'. 
perenjiial  ray  grass  (Loliuyn  prrejine);  and  a  now  Jaj^anese  grass 
(Ai/ntpj/nmi  jftjioit/cuin).  Alt  these  possess  valuable  characteristics 
and  lie  eoiniiiL;'  into  wide  use. 

Exiwriments  with  vari(.*tiesof  sorghum,  especially  "Amber" ana 
"()rang'-"ea]!es.  (tf  *'KatHr"and  ''Kcryptian"  corns,  and  of  "Jersey 
kale,"  have  demonstrated  the  ])()ssibility  of  securing  with  them  on 
m(;ist  <.!•  iri'igai:.-'!  lands  a  vast  amount  of  summer  feed,  which  is "i 
inrstiniah]"  value  to  dairymen  in  keoi.)ing  up  the  flow  of  milk  wlicii 
tlie  naiui'al  |»a>t  in'cs  ari*  dry.  The  silo  is  now  being  introdui-e<l  iiit'> 
the  Slate  witii  a.  view  to  the  storage  (jf  forage  plants  grown  in  tii-; 
winf.-r  and  sj)ring  for  summer  and  fall  use — "a complete  reversal"! 
the  rlairv  fconoim'  of  tln^  Eastern  States.'' 

Mdi  omUnj)! — Observations  are  made  at  Berkeley  bv  the  aepart- 
ment  of  civil  tMigiu'/ering  and  astronomy  of  the  University,  ami  at 
til*'  outlving  staiions  bv  the  foremen  in  <*liarge. 

f'J/i/(nn(}!()(fi/. — Among  t  he  im[)ortaut  investigations  have  been  th^'se 
(•onneet"(l  with  th«»  introduction  of  vines  resistant  to  the  grape  phyl- 
loxei'a,  and  i^i  varii'ties  of  wheat  I'esistant  to  the  Hessian  fly:  warfare 
against  scale  in-'ects;  rxperiments  in  the  use  of  insecticide  ^'as"S. 
ami.  especially  nf  liydrocyaiiic  gas  in  its  application  to  citrus  troos; 
analyses  of  alkalis  ;in«l  s<»aj)s  offered  for  sale  as  insecticides,  ami  the 
])rrpar:!iion  oi'  a  Mandard  formula  for  whale-oil  soa]). 

Ml/coll !(/{/.  —  l^\l«*nde(l  observations  and  experiments  have  heon 
made  on  the  Oidinni  of  the  vinc^  and  the  proper  use  of  sulphur  as  ii 
remedy  foi-  tliis  fungus:  and  on  Fi'.sirladiiini  dendrifinum  an<l  th^ 
])rt'Veriiion  of  this  disi'ase  by  s])rayiug  the  trees  with  sulphi'k' '>f 
soda.  ;ind  whah'-DJl  soaj). 

])isli  ''hiif,'o)(  n}'  .sv  f  ds  mid  i>hi)ds, — For  nearly  twenty  years nunier- 
ous  variciiis  of  naliv(»  and  fon*ii;'n  trees,  shrubs,  grasses,  ct'ivaiJs- 
and  f<'rvj.'.'.  Iii)fr,  niedica!,  and  (.'il  yielding  plants  hfive  beouprop 
ni!:at»'d  ,-jt  ih«'  I'liivcr-it y.  and  tlic  distribution  of  seeds  and ph"i^^' 
iM'Lcnn  on  a  small  scale  early  in  the  history  of  the  Station,  has  H'-*^' 
Httalncd  I.-vl;'' l»''"|'»'i"' i'»us.  During  l.SSl»,  ])ackages  containing?  stw- 
•ra.l  kil^^^  of  .^vkA--  of  plants  weiv  sent  to  nine  hundred  and ninc'tv- 
four  a]i|»licants  in  all  ex.ce])t  two  small  mountain  counties  of  tho 
State      From  the  outset  the  Station  has  recjuired  applicants  to  pay  » 


m  for  packing  aa<l  pystugc  or  expross.  These  paymoiits  do 
■cover  the  cost  of  tUu  distribution,  but,  it  is  believed,  havo 
iniako  iS  more  ueofu!  than  it  would  have  been  if  no  cliarge 
a.  lua'k'. 

ILLOTTRATIONS  OF  STATION  WOKK  BY  TOPI08. 
nKnUZBBS— THE  WAim  OF  DIFFERENT  SOUS, 

Bastem  and  Southern  States,  whose  soils  have  been  worn  oat 
lin^  without  return  of  plant  food,  artificial  fertilizers  haTe 
a  necessity,  And  many  millions  of  dollars  ore'  expended  for 
ery  year.  There  have  been  two  great  difficulties,  however, 
purchase  and  use.  Inferior  wares  have  been  offered  for  sale, 
ners  have  not  known  how  to  distinguish  between  the  good 
bad,  nor  have  they  understood  what  materials  best  fitted  the 
f  their  soils  and  crops.  To  put  tlO  worth  of  phosphate  on 
of  land  that  does  not  need  phosphoric  acid,  or  to  nse  that 
.  a  soil  which  needs  nitrogen  or  potash  as  well  as  phofiphorio 
to  waste  not  only  the  money  expended  for  the  fertilizer,  but 
r  and  the  use  of  the  land.  Farmers  have  lost  a  great  dmi  in 
ihase  of  fertilizers  of  poor  quality,  but  they  have  lost  mnoh 
buying  and  using  materials  not  adapted  to  their  wants, 
lings.tben, are  needed.  First, commercial fertOizers sboold 
)n  tbe  basis  of  their  actual  composition  as  tested  by  analysis, 
information  is  required  as  to  the  wants  of  soOs  and  the  ma- 
'hich  supply  the  lacking  plant  food  most  economically.  But 
ath  these  needs  is  a  fundamental  one,  that  the  farmers  tb^n- 
hall  have  an  intelligent  knowledge  of  tbe  composition  ot 
rs,  the  wants  of  their  crops,  the  Tuaterials  which  their  soils 
jly,  and  the  ways  in  which  the  elements  of  plant  food,  which 
(Is  lack,  and  which  neitlier  tillage  nor  the  manures  of  the 
1  furnish,  may  be  most  advantageously  supplied  by  artificial 


3r  tillage ;  to  husband  carefully  tbe  manurial  products  of  the 
>  enlarge  these  by  the  purchase  of  feedingstuSs  which maJte 
lure;  and  to  buy  commercial  fertilizers  to  supply  what  is  then- 

mCUL  ESAUIKATIONB  OF  FERTmiZBBS— F-EBTTLIZKB  AHALTHIB. 

ations  in  some  twenty- four  States  make  analyses  of  oommei^ 
lizers  under  such  regulations,  in  each  case,  as  are  prestnibed 
)tate  law,  or  the  authorities  of  the  station^  or  both.  In  some 
le  fertilizer  control  is  exercised  by  agricultural  boards  or 
dons,  in  connection  with  the  stations  or  otherwise, 
n  or  twenty  years  ago  but  very  little  was  done  to  regulate 
if  in  commercial  fertilizers  in  the  United  States.  The  mate- 
re  sold  upon  the  basis  of  general  reconmiendationa  rather 
actual  composition.  Some  of  the  fertilizers  in  iiie  market 
■olutely  fraudulent ;  others  were  of  the  best  quality  and 
Vtf  reasonable  prices.  This  state  of  affairs  was  unsatisfao- 
mAaufacturer,  seller,  and  consumer,  Tbe  advocates  of  the 
im^lt  of  experiment  stations  and  the  exercise  of  fertilizer 
ilion  by  them  cited  experience  in  Europe,  where  the  control  by 
malysis  was  so  efficient  that  commercial  fffitiliaers  were 
I  Kid  with  the  same  confidence  as  were  flour,  or  coffee,  or 
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cotton  c'loth,  and  ur^od  that  tlio  samo  result  might  be  secured hera 
TJio  inii)i'nvomi'nl  sinco  tliat  timo  lias  been  noteworthy,  and  al- 
tli()ii<;*h  tli(»  confliiion  to-day  iis  not  all  tliat  is  to  be  desired,  it  is 
si\Sc  tosavt!u;r.  in  til'-  States  wlu^n.^  the  iVrtJlizor  oxaniinjitiou has 
buon  wisely  insiitnttMl  tin^  rusuUs  aro  all  that  were  promised. 

!M('tli<)<lr>or  I'.'rlili-ifr  insiMciion  varvvridrly  in  ditt'crent  States  and 
greater  uniMnTiiiiy  is  nmeh  to  U*  desired.  In  i^eneral,  however,  the 
Stiito  hiws  refjiiiro  iliiit  iJ.M*  fertilizers  wlien  sohl  shall bu  a<;compamo(] 
by  a  statriiiiMii  oi"  li'elr  coi.ipMsiiion,  that  ir.  to  say,  the  amouuts ot 
tlio  vahialju'  inirvedienls.  nilrogeii,  i.ihosjdioricacid,  and  potash,  wLici 
they  (M)ntain.  Samijlcs  arc  collected  l.iv  (jllieers  of  the  station  and 
ot]n?r  parlie.;,  or  are  siroplivnl  by  ]>nreliasers  or  dealers,  and  aiialvzed 
iii  the  station  or  hy  a  S'..ite  (»iiicer.  A  coinparison  of  the analyjiii 
ot*  a.i;'iveji  I'eriilizer  ;kss{)ld.  \v  it  htiie  statements  or  guarantees  of  com- 
l)osition.r'na.l)ie.-;  v!ie  ])urcii;i>vr  to  jii'l^-e  of  its  merit.  It  isalsotpite 
common  to  esiiinaAe  :lie  conim<-i*cial  or  trade  values  of  fcrtilizf^rs 
1)y  ascrihini;-  a  given  valiKi  p;n*  pound  to  each  ot*  the  valuable  in- 
griidi'Mils.  Th(V(^  trade  values  are  bitsed  ui>on  a  comi)arisou  of  the 
composition  .--ud  cosl  of  si.indard  articles  in  the  markets,  and  are 
revised  iVoni  year  to  ye;;r. 

The  foll')vriii:(  is  ii  sIjiipK^  j  xampleof  thi^  use  of  such  valuations; 
Sup[)Ose  j>  toil,  of  i^.ooi)  ]>(.)iinds,  of  line  ground  bono  to  contain  4 i>er 
cent  of  nilrr'gen  and  :i'j  ]um'  ciait  of  phosjijioric  acid,  or,  in  other 
w(»r<ls.  MO  pounils  of  nir^'ogiMi  and  oOO  ])Ounds  o£  phosidioric  acid;  at 
a  trade  value  of  I''.'  ceiiis  per  ])ound  the  nitrogeri  woidd  b(;  worth 
8l'>.:20,  and  at  7  cents  p»  ;•  ]M)und  the  phosphoric  acid  would  be  worth 
yV),  making  the  i.';.ta.l  liiark-.  i  va.lneoi'  the  ton  ot'  b<me  j?4:?S/^0.  If  thf 
iarnier  oought.  tiiis  hojv*  in  lie  market  in  1S^1^  fdi*  a  pricvMvJiich di'i 
]iot  i'Xe;-'.-!?  i,'-:-s,  hv  ('orj.l  n'>{  fji-lv  comidain  that  lie  was  get tini? V'^jj 
than  his  money":-,  v.-orlh  of  iiiin-geu  and  pliosidi')ric  acidin  theboui.'. 
Ihit  if  his  ];iiid  (lit!  noi.  need  sueli  a  fi-rlilizer  he  wasted  his  luonoyin 
l)uvimi"  honeiit  any  oi'ire.  Jm);*  this,  however,  the  farmer  lihiiK'lt. 
iind  not  111"  il'.  luer  in  iVrUlizevs.  is.  of  course,  res[K)nsil)le. 

Th«^  a'lvlsal^ilily  of  piibJisliiug  the  e-timated  values  per  ton  with 
tiie  analy-'  s  o!"  r-'riilii^rs  has  h-een  calletl  in  question.  It  has  been 
nrv:ed,  vv'ilii  iusiie:..  ihi-t  l;v  these  means  the  attention  of  the  farmor 
is  drawn  av.ay  fr^ni  l'i"  aelnal  compii>itio7i  oi'  the  f ert ilizcT.  «rja 
direcied  (;jilv  to  a  p;(  uniarv  vslinniti- whiidi  can  not  be  in  alliv- 
s])ert.s  saiisfaftory  ;».■>  a  nif\asure  of  tiie  market  value,  and  is  very  tar 
fr'^m  a  <<»rr<'e;  i;:"-:!siiti'  «•!'  tlie  iigricnltural  value,  /.  f.  the  beuelit- 
v.-Ii'--!i  v,:M  c'.'-v-  :r?':i  :v>  iis^' of  a  fertilizer  in  any  given  case.  A 
U:";:!!/'!'  'r-.VaJieiv  r;:s-'l  l)v  llie  M.:e-saidiust^tts  legislature pmcti- 
(m!-;/  e.'i-  -■  j'w.-y  v.  .'■!;  ii'-^  ni-'ilnid  (»;'  's:  imating  values  pertun.  anti 
])r';vi-.!-.'---  'j.'ly  fnr  I'l;'.-::;  -L^io!:  rf  llie  n  -alt.-  of  the  analyses  and  the 


.—  > I     I  I  •  .  I <     \ 


I'-Im;!  •;■""•  \T   IN   e«v.i-i!:i:(  lAIi  rK-lTILIZKUS. 


In  C  .liiM'-iieVi-  ".!;'•  I'-i:  nris  ar(>  esiM  i-iallv  interested  in  manures 
ani  fer'.iliz."'^.  Ti."  ( .'o-uieeiicut  Station  lias,  therefore,  naturally 
(Ii\'.v(m1  i\  i-ir/'.v  .'iiire  (.f  i;s  attention  (oecnnmercial  fertilizers.  Tlie 
i'o-m:  ha^  he.;i  i!:ai.  ii:'"r:or  maiei'ials  have  been  driven  from  the 
ina;*!:-.'is  ci  jii-Si  ...•.  an<l  unt  only  \ha.t,  imt  the  fanners  have  been 
^■^n!■'l•.t  mueii  cf  ni-'i'!iiie_r  th..'  relative-:  values  of  the  materialsthev 
Iv.ivov  r  r')ln."e  ■■,.!•  i:-."ii:i.';- ilieir  croi^s,  and  how.  to  utilize  thenimoipt. 
{alvaii'a.u't.'ousiy.  , 

Wlien  llie  i^?ia.ti«..n  Ijegjui  its  work  in  1875,  a  number  of  brandsoi 
fei'tiliy'^'-?  then  being  sold  in  the  State  were  analyzed  and  their  com- 


inpeu^  with  tbo  selling  price.    It  appoarod  thai,  at  tfea 
JB  were  paying,  the  nitrogen  cost  from  lOJ  cents  to^l.fi?, 
fclulilR  pGosphorifi  (ifid  from  lOj  to  2S^  rents  iiit  pound, 
rtof  thrStatifinfiir  ISSfl  shows  thnt  tiiiMiilrnt,"]!  inll!.>  IV-rli- 
ij  in  the  State  in  that  year  cost  from  12  fi  :  ■   :  -  i     i-  -, 

ioluble  phosphoric  acitl  from  8  cents  to  ■ ;  a 

Iraudulont  articles  in  the  marl^ot.     Conned.  ^  iv 

,000  Toarly  for  the  phosphoric  acid  of  commercial  fertilizers. 
em  alone  the  Station  saves  more  than  ita  cost, 
annual  report  of  the  North  Carolina  Station  for  1888  it  is 
at  in  1877,  when  the  Station  was  established,  the  arera^ 
e  of  the  ammouiated  fertilizers  was  $43.50  per  ton.  This 
ilizer  in  1888  could  be  bought  for  $87.60,  a  reduction  in 
il6  per  ton.  It  is  not  claimed  that  the  Station  Was  the  sola 
Jiis  reduction,  but  that  it  aided  largely  toward  this  end  by 
Bs  control  of  the  trade,  which  resulted  in  the  renewal  of 
e  between  the  dealers  and  consumers,  in  the  prevention 
and  in  the  production  of  healthy  competition, 
w  Jersey  Station  (in  its  annual  report  for  1888)  reports  that, 
nearest  estimates  the  Station  can  make,  about  33,600  tons 
to  the  farmers  of  that  State  during  1886,  with  a  value  of 
).  The  analyses  show  that  the  respectable  manufaotnrers 
ling  more  careful  to  make  their  goods  ooliform  closely  to 
lished  guarantees  of  composition.  But  few  brands  of  spuri- 
greatly  overrated  fertilizers  were  sold  in  that  year,  and 
3t  have  been  in  very  small  quantities. 

HOME-MIXED  FBETIIJZB&S. 

9  localities  where  farmers  have  become  expert  in  the  use  at 
H  of  the  analyses  of  fertilizers  through  neld  experiments 
r  experience,  the  advisability  of  mixmg  the  fertilizere  at 
otively  discussed, 

sfftion  is  whether  it  is  better  for  the  individual  f armor  to  buy  " 
materials  and  compound  his  fertilizers,  or  to  buy  them 
lixed  in  the  form  of  ammoniated  superphosphates,  ''com- 
ilizers,"  and  other  special  fertilizers  for  different  crops,  pre- 
formulas  of  one  kind  or  another.  The  analyses  of  lerti- 
red  for  sale  in  the  markets  show  the  quantities  of  nitrogen, 
io  acid,  and  potash,  and  the  forms  of  combination  of  tSese 
ts,  i.  e,  whether  the  nitrogen  occurs  as  nitrate  in  nitrate  of 
a  sulphate  in  sulphate  of  ammonia,  or  as  organio  nitrogen 
tdood,  tankage,  ash  scrap,  etc. ;  phosphoric  -acid  as  soluWe 
lie;  superphosphate  in  bone,  raw  phosphate,  or  other  mate- 
potash  in  muriate,  kainit,  or  other  Gferman  pota^  salts. 
OD  of  the  composition  with  the  price  per  ton  shows  the  coat 
id  of  each  valuable  ingredient.  The  purchaser  can  either 
me  the  nitrogen,  phosphoric  acid,  or  potash  in  nitrate  of 
d  blood,  6sh,  phosphate,  bone,  or  potash  si^ts,  selected  in 
ials  which  furnish  him  these  valuable  ingredients  in  the 
I  quantities  he  desires  and  at  the  least  coat;  or  he  can  buy 
TOB  already  compounded  in  the  various  brands  of  oommer* 
iMcs  offered  for  sale. 

tVleoticut  Station  has  made  a  study  of  this  matter  by  satdjt-   . 

*^oi  home-mixed  fertilizers  and  compariiw;  thmroomposi- 

'K'Witli  those  of  the  fertilizing  matarius  as  sold  in  the 
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mirk't:?.     Tiif  r'sulr.s  arp piihlislicyl  in  one  of  the  bulletins  of  the 
.S;  ••.:'»!i. '  fr' •111  vrhi.-li  th»'  tollowing  statements  are  quoted: 

'ii:-  •-.v*  r.i.:'-  I'-i-ii  •'.f  ni::tt-rJM!s  f<>r  the  tVriilizifTs  referred  to  in  this  bulletin hw 
]h  ••ii  .::>:;.7'.»  j  -r  i.«n. «].-]]  v-n  •!  at  the  jmrcliaser's  freiglit  str.tinn.  Two  dollars  will 
fi:Iiy  v-.'Vi-r  tL**  O'  ?r  of  ronviiini:  an«l  inixinp.  (Froni  s\  to  SI. 50  is  the  f»«iimate(»f 
iJi'-»'  \v]i«i  l.MVi*  liMin-  ill..'  work.-.  At  the  hicchest  €'-Jiimate,  ih--"'reforf'.  th-?  averaa 
(•  '-'.  iif  ili«---  ij  ..int  -:iii.'i.  «1  fi-rtiliz'-rs  lnui  ]>een  .i>:n.79  jx-r  ton.  The  average  \?.luawn  . 
JiJis  Ih<'Ti  So-.*-:^  imt  t'«?i.  In  no  ca><"'  has  tlie  valuation  bet-n  less  than  the  cost  of  the 
c-i.-ji'i'-aN  mi.vi'i.  Tl'e  \«iIuation  (>(  rea<ly-mise<i  fertilizers,  on  the  other  hand.is 
<.jiii:»-  uiiii  fViiiW  it-.->  iliaii  lh»-ir  «'«i>i. 

'"';i«'a«iv  :!.t.k:.-.-  claimeJ  f»ir  h«:i!nt*-mixin;;  are: 

I.  K:uh  ::.vn'.'ii»'Mt  (.'in  l.*«  r^i'parately  »'xaniincil  by  the  p\ircha««=r.  and.  if  nee- 
e^.-ary.  s  ni  to  tlu*  ».'Xi»-riin"!it  >taii«in  for  analysis.  The  dotootion  »if  infcriftr fi^mu 
<»r  iiitr«»;:.'n  nr  iih".-}»h"r.r  :i<*i.l  is  much  ea*-i»*r  and  more  certain  in  a  single  article 
tl.'.Hi  in  a  ii:ixnir»*. 

.:;  It  is  .-••li-i  vi  ;.M:i  thai  an  intL"lli;rent  fanner,  by  home-mixinc.  is  hotter  able 
tiian  any  <'i  »■  .-.  'mh  ir  t'>  a'lajit  tIk*  t.'»nip.>iti<»n  of  his  If-rtilizei's  to  thesi'ej'ifll 
riM-iivi.!.!  nt^'  !■:  ];•>  l.-.n«l  a*'  Wfli  a-^oi"  hi>  rro]»:  and  hi>w  ;^eatly  the  Mil rci^uire- 
itii-nr^  \nry  in  ihi-  Siar-*.  fv^n  i»Vfr  a  small  area,  i^  >irikinKly  ^hown  byihelit^W 
exjM'riniiMii^  ani.n.-.ily  r.')i"»rl»-.i  by  our  farmers  thmuch  the  stations. 

':;■  h  i^  riiini.-.l  iint  li:^'  sani»-  »iuamity  and  quality  of  plant  food  costs  niucii  1*^' 
in  i)on»-]ni\ini.>  liiaii  in  ri;:dy-niad»*  mixtures,  bcfause  the  cash  puivhast^rnfftr- 
tiliz' r  cli-nil'-.'il-i  ••.■a].">  diiwily  with  the  impori'-r  or  manufacturer,  not  witii  the 
j!n=i'ii  -n->:in  or  n-iuij'-r.  and  n- -cives  quotations  without  reference  to  the  prices  a^kt^i 
in  iii.--  n-  iKhborn-'o-l  |.y  n'laihvs  af  the  same  j:r«"M>ds. 

lli-r.*  i-;  iii»  1<  ■!■!,>  r  .-tiiy  «jur.-rion  as  to  the  exiM.'.Jii^ncy  of  homo-mixinji  in  many 
«'a-'>.  ]'ri«:ii  -u  ::  r:.^"-  mat*  rial-^  as  are  in  our  markets,  without  the  ait  I  of  milling 
ni;i'-::;!  •  rv,  n::.\:-.:»  -  ••.:n  '..i-  ::i;  i  an-  annuallv  ma'lfon  ilse  farm  which  are  iir.if''n:i 
in  uujj'nv.  Ji:ii-  .1  •^i  di'v.  vi'i-i  iicial  in  all  rt'snocts  to  the  best  rea<lv-niade  fertiliz»rs. 

Tilt-  fr.iiy.niy  ../  li'.:i.t--iiii\i:i^  dtiii-nds.  of  rfiur.-»\  oi\  the  ]>rici*s  whi«"h  seller.-" ■: 
miii'd  ^.''Hiii-.  .'jr.-  a  iiiiniT  t«i  la!:"  and  on  the  crist  of  fertilizer  cheniicals  dehvfrM  p-"« 
n-ar  ih"  farm  a:^  juixfil  «ri -i.ls  ean  be  boujriit.  Tl;.  to  is  always  a  chance  for  lb- 
l'ar:ii' r  who  >tiidi- -  Tii-*  niirl-:*-:  and  ih»'  rired.>.  of  his  farm  to  save  enou^rh in t!u' 
}.'Un-ha<»'  «ff  hi-.  I'l'-'-A-r^  to  maki*  ju>t  tIih  difb-renc'  between  pmlit  and  les?  niiii 
«To:i;  arul  in  farniiii:..  a^  in  •vrrvthin.u' «'lsiMvhrre  competition  is  close,  j^rotitu^uaiiy 
r"oni»'>  from  j-ar.  in  iji>  •'■  <inall  mar^in-^  of  expense.  Perhaps  hi>me  mixtiu'e?  ar- 
not.  ind--*d,  al'Ai.y  >  and  ■  viTywlun'  cheaper  or  nn'jre  economical  than  coniniercial 
nn'xturi'-:,  but  jr  will  i.it.:i  hajivtcn  iliat  money  can  lie  saved  by  the  timely  puroha.<o 
ol  raw  niat-riiN  and  iii-!;-  mixture  on  the  farm.  Eaeh  indiviilual  farmer  oupht  t-.' 
be  tbi-  lu-t  or  indy  .ind;:i-  ".''  ili<'  eeoi:i»niy  oi"  home-mixinp  in  his  particular  ca^\  as 
well  ft*-  ni  I'ne  ••  forniulas "'  wliieli  are  best  adaj^ted  to  his  soil  and  ci'opa. 


ASHES   AS  A  FERTIUZER. 

Til'-  r'»ll<)wiii'^  stat-'in-'iits  an»  from  one  of  the  bulletins  of  tli*"'  Con- 
ii'M'ticiit  sjiiiioii.^  \vlii«/]i  L^ives  n'Sults  of  a  considerable  uumbor  of 
aiialvs^'S  : 

ft 

Allies  \a^'v  a  ;:••'•  I  di-al  in  eomp.jsition.  *  *  *  The  ashes  from  hoiist'hold  tln-s 
in  Xt'W  iviiriand  a-^  a  ruli- iDniain  niort*  potash  and  i>hosplioric  acid  tlian  Cana<lian 
o;-  \Ve.■^t♦'^M  a.-he-'. 

T.-iM-ln- 1  ae.d  n:;lta'.'i,-  •  <  '.-.nala  a^bes  have  approximately  the  following  percent* 
ag'.-  coiM|n ..-]!  ii  ih." 


rnloAchoJ '   I>»ached 


ashi>s. 


—  1 
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M.  u     I,  |N      y  o^  uj^vuciio  udt  %JM       f  uB  cttrlxmftte, 
^iiemwially'  ns  chalk  or  limesto    »  out  finer,  and  so 

w  *j%3  «juiv>Aer  iti  A(is  acuon* 

AS  long  been  known  that  chalk  or  limestone  may  benefit  both  very  heavy  and 
ieht  lands,  making  the  one  looser  in  texture  and  less  apt  to  puddle,  and  the 
closer  and  more  compact.  It  does  this  in  the  one  case  by  separating  the  par- 
of  sticky  clay  and  in  tlie  other  by  filling  up  tlie  interspaces  of  a  coarse  soil, 
ter  on  agriculture  in  the  early  part  of  the  last  century  says  of  chalk:  "It 
J  great  fertility,  especially  on  such  lauds  as  are  apt  to  lose  the  riches  of  dungs 
Q  them  and  to* forget  in  a  little  tune  that  they  have  had  any  kind  and  indiil- 
[)enefactor.  Here  chalk  in  of  excellent  use  to  drive  away  such  ingratitude, 
g  a  retentive  quality  to  inclose  and  stay  the  salts." 

eeds  to  be  borne  in  mind  that  potash  or  soda  lye  binds  a  clay  soil,  making  it 
?r,  more  tenacious  and  cloddy  than  before,- and  it  may  be  that  on  this  account 
T  application  of  unleadicd  ashes  to  a  clay  soil  would  either  not  help  it  at  all  or 
lamage  it,  while  on  light  soils  unleacheil  ashes  wouM  l>e  more  beneficiiU  than 
d  ashes.  ThLs  favorable  action  on  light  soils  has  made  ashes  popular  in  this 
where  our  soil  is  for  the  most  part  light  and  sandy.  They  **  keep  the  soil 
"  as  the  saying  is;  that  is,  by  fillmg  up  the  pores  and  compacting  it  the  soil 
is  made  to  rise  more  readily  in  it  from  the  subsoil,  bringing  plant  food  with 
preventing  drought. 

des  this  action  of  ashes,  which  is  in  largo  part  at  least  mechanical,  they  also 
3  correct  "  sourness  "  of  the  soil.  In  most  cases  this  is  not  due  to  free  acid 
the  presence  of  soluble  iron  salts,  which  in  undue  quantity  are  poisonous  to 
,  and  in  smaller  quantities  show  that  the  §oil  is  stagnant  and  needs  aeration, 
precipitate  thes(*  salts  and  open  the  soil  that  contains  them  to  the  air  by  mak- 
looser  in  texture. 

in  potash  salts  have  lK>en  used  in  large  quantities  and  the  potash  has  been 
T  tajken  up  by  a  rapidly  growing  crop,  as  tobacco,  leaving  most  of  the  acid 
rhich  the  potash  was  combined  in  tne  soil,  ashes  or  lime  may  profitably  be 
3  neutralize  it.  Our  l)est  tobacco  gi'owers  iLse  stone  lime  or  cotton-hull  ashes 
r  on  their  tobacco  land  with  excellent  results. 
lirtl  way  in  which  ashes  l>onefit  land  is  in  promoting  nitrification:  tliat  proc- 

which  the  more  or  less  inert  nitrogenous  matters  in  the  s<.)il  are  made  to 
nitrates,  from  which  our  field  crops  obtain  most,  if  not  all,  their  nitrogen 
•.     This  process  is   in  some  way  connected  with  the  life  of  4ow  organisms, 

are  invariablv  present  in  fertile  soils.  Nitric  acid  can  be  produced,  how- 
mly  when  carbonate  of  lime  is  present  to  supi>ly  a  base  with  which  the  acid 
3mbine,  and  a  soil  mildly  alkaline  is  the  one  most  favorable  to  the  growth  of 
)rganisms  and  the  formation  of  nitrates. 

I  is,  in  brief,  our  present  knowledge  regarding  the  action  of  ashes.  It  is  dlear 
le  quantities  of  potash  and  phosplioric  acid  present  do  not  wholly  measure 
lue  of  fushes,  nor  does  it  pay  to  buy  them  simply  to  supplv  a  deficiency  of 
wo  things  in  the  manure.  The  quantities  of  jxitash  and  pfiosphoric  acid  in 
)f  ashes,  costing  i?12  to  *15,  can  l)e  bought  in  the  form  of  muriate  of  ix)tash 
perphosphate  ot*  lime  for  ^^8  or  $1).  But  ashes  temper  certain  soils,  making 
easier  to  w<^rk.  moister,  and  more  retentive  of  manure,  correcting  **sourness,*' 
ting  the  solution  of  plant  food  in  them  and  so  preparing  the  way  for  the  use 
ilizers  which  dircH:tly  apnlied  might  be  wasted.  To  accomplish  these  ends 
lave  to  be  used  in  consiilerable  (juantity,  and  probably  a  single  heavy  dose 
help  more  than  the  same  (piantity  applie<l  in  fractions  through  thrtn?  or  four 

ve  years  if  the  object  is  to  change  tlie  mechanical  condition  of  the  soil  strik- 

main  points  may  l)e  summarized  thus  : 

L  large  part  of  aslies,  leached  as  well  as  imleached,  consists  of  carlx>nate  of 

vhich  may  benefit  land  in  three  ways :  Fh'st,  it  binds  loose  soils  and  makes 

lold  moisture,  and  on  tlie  other  hand  makes  clay  soils  less  stiff.     Second,  it 

as  **  sourness  "  in  the  soil,  caused  either  by  soluble  iron  salts  or  mineral  acids. 

it  favors  nitrification. 

lence  the  value  of  ashes  never  wholly  nor  always  chiefly  consists  in  the  plant 

'hich  they  contain. 

k  is  possible  that  a  heavy  application  of  unleached  ashes  might  injure  a  heavy 

til  by  reason  of  the  alkali  in  them. 

FIELD  EXPICRniENTS  WITH  FEUTILIZERS— SOIL  TESTS  BY  FARMERS. 

3  chemical  analysis  of  soils  is  in  some  cases,  notably  in  tlie  newly 
d  regions^  an  ellicient  means  for  determining  their  needs,  and 
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tkoro  is  good  ground  to  hope  that  research  will  help  to  make  It  much 
more  gonorally  iiseful  than  it  now  is.     But  expenenco  in  the  long 
cultivutod  regions  of  the  Eastern  States  Inis  shown,  that,  on  thewhole, 
tlu-  most  convenient  way  to  tost  the  wants  of  a  given  farm  or  field 
whore  artificial  fertilizers  are  to  be  used  is  to  put  the  question  to 
tlio  soil  with  diflVront  fertilizing  materials  and  get  the  answer  in  the 
cro])  produced.     This  princii>lo  has  been  followed  by  a  numberof 
stations  and  by  many  i armors  in  the  Eastern  and  Southern  Statea. 
In  March,  1S80,  in  response  to  an  invitation  by  the  Oificeof  Experi- 
ment Stations,  under  the  authority  of  the  Secretary  of  AgricxQtm 
the  directors  of  a  number  of  stations  especially  interested  in  fieli 
(ixporiments  with  f(?rtilizers  met  at  the  Department  of  Agriculture, 
in  Washington,  for  conference*  regarding  plans  for  co-operative  vork. 
Uiiiform   plans  for  soil  tests  with  f ertdizers,  to  be  conducted  by 
farmers  under  the  direction  of  the  stations,  were  agreed  upon,  auQ 
arrangements  wore  made  for  other  field  experiments.    These  plans 
are  essentially  the  same  as  have  been  followed  by  some  of  the  star 
tions  for  a  number  <;f  years  past. 

DUTEREXCES  IX  SOILS  AND  CROPS  AS  TO  PLAXT  FOOD  NEEDED. 

The  rosidts  oi  work  in  this  line  have  shown  the  wide  difforeaces 
in  the  needs  of  different  soils.  In  some  cases  fertilizer  suppljiug 
])hosphoric  acid,  sucli  as  superphosphate  and  bone,  have  proved 
extremely  beneficial:  in  others  they  have  been  almost  useless.  The 
same  is  true  of  fertilizers  c(mtaining  potash  and  nitrogen. 

Su])erp]iosi»liat(s  either  alone  or  with  farm  manures,  has  in  some 
iiistan(M\s  made  a  remarkabh*  increase*  in  the  croj).  wliile  in  others  it 
is  without  ellect.  In  not  a  few  cases  a  dressing  of  potash  salt  in  the 
r(.)rm  of  mnriat(^  haslieen  remarkably  elfective.  Fro(iuently  a  mixt- 
ure of  ditrereut  materials  is  found  essential,  and  of teii  a  so-called 
••(•om])lete  fj'rtilizer"  has  been  found  most  profitable.  The  grwit 
advant:i.!^"<'  is  in  findiuu"  what  materials  fit  the  special  needs  of  par- 
ticular soils  and  wiiat  forms  and  amounts  of  the  fertilizers  may  be 
]]i«jst  economically  a]>i)li('»l.  The  fundamental  principle  in  the  use 
oi'conuHprcial  u-rt  ilizei's  is  to  select  those  materials  which  supply  in 
I  ho  l.)esl  forins  and  at  IIh?  lowest  cost  the  plant  food  which  thecrup 
i:e«.'ds  and  tlie  soil  fails  to  furnish. 

POTASH   IX  FKKTIUZERS. 

Ill  Xcw  Ilanipsiiire*  soil  tests  were  conducted  on  the  Station  farm 
•  luriniifour  yc-iis  ( ls.s5-ss)  v>'ith  a  variety  of  fertilizers.  In  general 
•ii  •  results  in-licatv'  tliat  <»n  this  soil  potash  led  in  effectiveness, with 
j^  osj)!ioi'ir  aci'i  sccoini.  au«l  nitrogen  last.  In  experinieutH  "«^it!i 
.Mo\p]\  Ii  Vv'as  sIlowi)  Iktc,  as  in  England  by  Lawes  and  Gilbert,  that 
:li"  yii'hl  of  l-ay  r«)lIo\v.wl  vim-v  closely  the  per  cent  of  potash  in  tli6 
i*i;  liii/«-r.  Tin*  (l('ve]oj)in('rii.  <.)r  clovt'r  where  mineral  fertilizers, 
iSiMicinily  t]i(»S'-  rciirniuing  pota^li.  wt-re  used,  coupled  with  the  fact, 
v»:'iic!i  may  1m?  i'>'pir«l«Ml  us  prdty  v/ell  establisheii,  that  leguminous 
oil  J  lis  obtain  nit  r;'L:i-:i  iVoni  tiic  air.  makes  the  use  of  such  fortito^ 
.1  '.cry  ii!i|M>rt;nit  niaiiiT  in  r«:.';i«»iis  like  this.  In  New  Jerseyt co- 
.){.'>iMnv.'  soil  t«'sts  li.-i.vi'  biMii  i-ai-rii'd  on  by  the  Stilt  ion  and  farmers 
■I'l  (!'.  r  its  (lirceiion  in  ditVevcnt  ]^-irts  of  the  State  for  nine  years. 

*  N'lHv  H;ini|)."-l»ivc  Station  lUiIletin  No.  6, 
f  Xcw  Ji!i*!>ev'  ^illltioll  HuUi'tin  No.  64. 


jliySpJiftle,  audinnf  i;:;"  >  i^  ■,-,!,-,  .  'i,  -iii/K  .  i  >;n  by 
^OT,  wore  nsed  ii*  r'  .  i  ln.-r 

jWfiiie  baru-yai''  ■  '.'uu 

^„  JODibiiifttions  wci'i'  :.  -  -ills 

^us  Bummarized; 
» — Expejiments  by  Messi's,  Thompion  aiid  J.  Vooriieea  for 
UB  on  an  parta  of  their  farms  ooimnn  the  conservative  con- 
s  reached  in  1883  and  1883,  that  while  all  fertilizing  ele- 
are  effective,  potash  is  by  far  the  moat  profitable  for  com. 
perignce  of  Mr.  Thompson  also  indicates  that  kainit  1b  more 
licol  than!  muriate  of  potash, 

\wn. — The  following  is  a  summary  of  experiments  on  sod 
.  in  different  parts  of  the  college  farm  from  1881  to  1886,  inoln- 
ipublished  from  the  annual  report  of  the  Station  for  1886: 
f  rf  sorghum. — (l)  Without  exception,  muriate  of  potash  has 
BQ  the  weight  of  the  crop.  (2)  This  increase  has  annually 
id  that  caused  by  phosphoric  acid  and  nitrogen,  used  singly 
combination,  and  with  one  exception,  that  caused  by  a  com- 
n  of  phosphoric  acid  and  potash.  (3)  With  two  exceptions 
lorease  has  exceeded  that  caused  by  nitrogen  and  potash;  by  ■ 
n,  phosphoric  acid,  and  potash;  and  by  twenty  tons  per  acre 
i-yard  manure, 

!  of  sugar. — Without  exception,  muriate  of  potash  haa  in- 
.  the  total  yield  of  sugar  per  acre,  and  this  increase  in  every 
:ceeded  that  caused  by  combinations  of  nitrogen  and  phos- 
Bcid,  or  of  nitrogen,  phosphoric  acid,  and  potash,  and  with  a 
jxception,  that  caused  by  combinations  of  phosphoric  aoid 
itaeh.  "The  results  secured  from  similar  experiments  on 
m  at  Hio  Grande,  Cape  May  county,  during  1883,  1886,  and 
aroborate  the  above  statements  in  nearly  every  particular, 
nit  of  tliG  conclusion  that  potash  is  the  element  which  exerts 
i  marked  effect  upon  the  yield  of  sorghum  arid  upon  the  pro- 
.af  augarj" 

l-potatoes. — iin  experiment  with  fertilizers  on  crops  in  a  four 
rotation,  begun  in  1883  by  Mr.  A.  P.  Arnold,  haa  shown  the 
)1b  effect  of  potash  on  sweet-potatoes,  as  indicated  by  the  crop 
,  and  its  effect  in  improving  the  crop-producing  power  ^f  the 
indicated  by  the  second  crop  of  sweet-potatoes  in  1887.  The 
this  farm  is  a  very  sandy  loam,  easily  tilled  and  responsive  to 
WB,  and  especially  suitable  for  sweet-potatoes,  berries,  and 
mits.  "Commercial  fertilizers  are  recognized  as  necessities 
I  need  as  freely  as  good  management  will  warrant."  At  the 
F  the  first  rotation  in  1885,  the  following  conclusions  with 
ce  to  potash  were  reached  : 

□ta^  used  alone  greatly  increased  the  profits.  In  this  case  the 
OS  of  increase  was  equal  to  ISO  per  cent  on  the  cost  of  the 
i  of  potash  used. 

'otaw  in  combination  with  nitrogen  and  phosphoric  acid,  re- 
hIt,  was  also  profitable,  while  the  combination  of  nitrogen, 
tmo  acid,  and  potash,  though  it  required  the  largest  InTest- 
ridded  the  largest  profit,  namely,  110  per  cent,  on  the  market 
f  liie  "complete  potato  manure"  use^ 

^'thfl  improvemeut  in  the  value  of  the  sweet-potato  crop  3w  .; 
Hintiiined  use  of  potash  varied  from  8  to  107  per  cent  on  the 
ll-^^iris.     "  In  the  cases  where  potash  was  excluded,  the  de- 
'I^ViB  Tslue  of  the  second  potato  crop  was  Berioiis,  ranging 


508  KEPORT  OF   THE   SECHETARY   OF   AGRICULTTIIK. 

from  36  to  63  per  cont."  Muriate  of  potashi  caused  an  improvement 
of  35  per  cent  in  the  cTop-producin^  power  of  the  plat  on  whicli  it 
was  used,  as  well  as  a  large  increase  m  the  net  value  of  the  crops  pro- 
duced, so  that  tlio  increa.se  in  the  crop-ijroducing  power  of  the  mnd 
was  gained  without  sacrifice  of  any  kind. 

POTASH  ON  THE  BLrE-GRASS  SOH^  OP  KEimJCKY.* 

The  Kentucky  Station  has  instituted  several  series  of  experiments 
with  different  fertilizing  materials  to  test  the  needs  of  the  soil  of  its 
farm,  which  is  in  the  Blue-Grass  region. 

Fertilizers  containing  nitrogen,  phosphoric  acid,  and  potash,  singly 
and  in  ditlerent  ctjmbinations,  havci  oeen  tried  upon  corn,  hemp, 
potatr)es,  and  other  crojjs.  With  corn  there  was  a  profit  wherever 
potash  was  iLsed  and  a  loss  wherever  it  was  omitted.  The  phosphoric 
acid  and  nitrogen  a])pear  to  cause  little  if  any  increase  of  yield,  show- 
ing that  the  money  paid  for  them  was  unprofitably  expended.  It 
aj)pears  that  for  corn  i)otash  is  i3Si)0cially  needed  on  the  soil  of  the 
Station  farm.  Other  experiments  im])ly  that  the  same  is  true  for 
potatoes,  h(?mp.  and  other  crops.  The  indications  are  that  wheat 
would  1)0  ti:reatly  bonofited  Ijv  tiio  ap])lication  of  j^otash.  A  natural 
inference  is  that  on  soils  of  like  character  throughout  the  Blue-Grass 
region  ])otash  will  ho  us(»fiil,  but  of  course  the  actual  demonstration 
of  this  nui.st  ]>o  made  ))y  extondecl  trials. 

Professor  Scovt'll,  direct(jr  of  the  Station,  states: 

TluTo  wcro  L'usl  yriir  If^gallyon  sale  in  this  Stat<?  forty-three  difToront  brands  of 
ft?rtilizt^rs,  cy)T»t;'.inin^4  lorw  than  :J  [»cr  cont  of  iK:jt;iHh;  if  we  had  a])pliod  any  one  of 
tlie^^  to  our  rtoil  for  rorn,  no  niarkiwi  incroastd  yield  would  have  lx»en  apfuirent. nut 
b.vausM:*  tlu'  ft'itilizns  won*  worthlfs^  (as  tJioy  undoubtedly  would  have  pro-luc^l 
g(»od  results  on  soL]*  dclicicnt  in  phosftIu>ric  acid  and  nitrogt^i),  but  L^ecause  tiieyJiJ 
iiot  contain  tlu*  poULsh  jiucissary  for  tlic  corn  crop  on  our  soil. 


TESTa  (.)F  VAiarTiES. 


Tost^  of  varieties  of  field  crr)])s.  such  as  corn,  are  commonly  xr\pAo 
on  small  pials  under  covniilions  to  secure,  as  far  as  jiracticaiji*', 
uniforinitv  of  soil,  moi.sture,  manuring,  cultivation,  and  s»%asor.  r«t 
growth.  "^riieK-n  may  hi^  niade  to  determine  the  ([uantity  of  tlie 
product,  tini<' i'f  maturity,  <.)r  ada|)tabilitv  to  climate  and  soil  of  a 
particular  local  it  y:  or  several  en*  all  of  these  points  of  comparison 
may  he  include^!  in  a  single  tc-st.  It  is,  of  course,  (luite  difliculttn 
obtain  accurate  resnlts  in  such.  work,  since  man v  things,  such  a^j 
drtmght,  unusual  cold  or  Ih-al,  or  unkno-vvn  inequalities  in  tlies^'il. 
may  r(»nder  the  r-xp 'rimeut  an  unfair  test.  It  is  only  after  ."^-Hh 
trijils  hflV(?  been  mad*.' witli  givat  care  for  a  number  of  successive 
years  that  anv  C(;niid»'nce  can"  bo  felt  in  the  cortaintv  of  tho  results. 
The  following:;  brief  resuuM*  of  tests  of  varieties  of  corn  at  several  "j 
the  stations  niav  serve  to  ilhistrate  what  is  beingdone  in  lliislinooi 
work.  Similar  slat'iiienis  might  bi*  mad*' for  wheat,,  potatoes,  ana 
otlufr  crt^j).-".  . 

Corn—  Tf  .v/.v  of  ra  ru  t'u  s.  \—.\  s  t ho  result  (d'  tests  of  one  hundred  and 
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Sclty  Tarietiea  of  com  at  tTie  nUnois  Station,  those  nsmed  belOw  are 
^mmendod  for  cultivation  in  tliat  State.  Thevarieties  are  divided 
o  oarly,  medium,  late,  and  iion -maturing,  with  reforeiico  to  the 
ifctitude  of  the  Station.  Those  varieties  maturing  in  one  hundred 
and  twenty-five  or  less  days  from  date  of  planting  are  considered 
early;  those  maturing  in  from  one  hundred  and  tweuty-Sve  to  one 
hundred  and  thirty-five  days,  medium;  those  maturing  in  from 
one  hundred  and  thirty-five  to  one  hundred  and  forty-tivo  days, 
^ite.  Whon  com  became  sufficiently  hard  not  to  be  sensibly  injured 
hy  frost  it  was  considered  mature. 


Earif/  maturing  varietien  for  tuyrfhem  lUinoin. — Murdock  (avnonvtiifl.  Prairie 
Queen,  Will's  Ninety-day,  Goddard'a  Favorite,  Dammell's  Bomis'Prairie.  Quoen  of 
UiePrairie,  Yellow  Clnuge.  also  in  central  niinoia  as  an  oarly  variety);  Sibley's  Pride 
oir  the  Nortli;  North  Star:  Goklen  Kod;  Edmond's  Com  (aim  in  central  Illinois  as  an 
early  variety);  Kane  County  Pride  {synonym,  Zeigler's  Ninety-day);  King  of  the 
Earlieet  (synonym,  Dakota  Ninctj-day):  Hili'n  Improved  Niiiety-iiay;  Cliampion 
of  the  North  (synonym,  Ninety ^3ay  White);  Smith's  Mixed  Bent,  Smith's  Improved 
White,  Smith  H  Improved  Striped  {also  in  central  Illinoia  as  an  earlv  varietv). 
.  Medium  viaturingvarieties^or  central  Jllinoia. — Legal  Tender;  liiley's  Favoril*; 
Lnming  (synonym,  Iowa  King);  Clark's  One  Hundred-day;  Seek-no-further; 
Champaign;  Log  C^bin;  Burr's  White  (synonyms,  Giant  Normandv,  Dresback, 
Champion  Wliite  Pearl,  Zeigler's  Ninety-day,  Whit»  Queen,  Bmitii'a  Favorite, 
Bvgh  3  Clioice);  Gouril  Seed. 


Comparative  tests  of  Burrill  and  Whitman  silage  corn  (ji  large, 
late,  or  non-maturing  southern  variety)  and  Burr's  "White  (a  com- 
mon medium-maturing  dent  variety)  indicated  that  while  the 
former  gave  a  total  yield  of  corn  fodtler  per  acre  whifh  was  much 
larger  than  that  given  by  tlie  latter,  the  ditterence  in  yirld  was 
mainly  in  the  amounts  of  water;  so  that  the  total  amounts  of  jictual 
nutritive  material  in  the  two  varieties  were  nearly  the  same. 

From  the  Indiana  Station  the  following  report  is  made  as  the 
result  of  tests  of  twenty-two  varieties  : 

It  to  belicveil  that  Blount's  Prolific,  Golden  Beauty,  Piasa  King.  Speckled  Dent, 
Chester  County  Mammoth,  Maryland  White  Gourd,  Gulden  I)i-ut,  and  (rlicster 
Coun^  GK'urd  St^  would  Iwnlly  mature  here  in  an  average  s«i.siin.  If  a  laic  tall, 
leftfv  Varii-tv,  witli  a  small  proportion  of  corn  was  desired  for  sllaj.t'.  Dlount's 
Kofiflt;.  Cfi>l"ilt-n  Beatity.  Piasa  King,  Speckled  Dent,  and  Old  Culiin  Il.ime  would 
prove  8at:sfr.ctory,  Piinluo  Yellow  Dent,  First  Premium.  Siuedluy,  Pride  of  the 
Nortti.  Early  Yellow  Hathaway,  and  Early  Adams  would  douhtlesN  mature  every 
Tear  in  tlu-  north  jmrt  of  the  State.  Tlie  last  named  is.  however,  entirely  too  small 
tor  Indiana.  Boone  County  White,  Duke'a  Early,  Eilcy.'a  Fuvt.riti',  Leaiuiiig.  and 
Davis's  Improved  would  mature  in  favorable  seasons,  but  would  liardly  be  reliable 
north  of  the  latitude  of  tlie  Station. 

At  the  Kansas  Station  more  than  thirty  varieties  of  corn  were 
tested  in  1W8.  ''Among  the  dent  varieties,  the  most  valuable,  bas- 
ing judgnient  on  quality  of  grain,  productiveness,  and  hardiness, 
aim  naming  sorts  in  the  order  of  merit,  were  :  Yellow  Mammoth, 
Leaming,  Pride  of  the  North,  Murdoek's,  Fanner's  Favorite  Golden 
Dent.  St.  Charles,  Queen  of  the  Prairie,  Early  Yellow,  Hathaway, 
and  While  Giant  Normandy.  Judging  by  the  same  standards,  the 
most  valuable  of  the  early  maturing  flint  varieties  were  Early  Red 
Blazed,  Longfellow,  and  Angel  of  Midnight,"'  Though  none  of 
iheee  equaled  the  best  dent  varieties  in  yield  and  quality  of  grain, 
the  experience  with  corn  at  the  Kansas  Agricultural  College  indicates 
that  08  the  lesult  of  a  rich,  deep,  friable  soil,  fervent  summer  heats, 
and  long  growing  season,  the  coarse  (not  necessarily  the  coarsest) 
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and  freest  growing  varieties,  will  prove  the  largest  yielding,  flie 
safest,  and  tliM  most  profit a})l(»  for  general  cultivation.  Kevertle- 
IcBs,  farmers  an^  refommiMided  to  plant  a  portion  of  the  land  devoted 
to  Corn  (*acli  season  with  medium  (»r  small  growing  varieties,  since 
these  will  sometimes  makt^  a  (M'op  when  all  other  varieties  fail. 

As  the  r(\*^uli  of  tests  of  i-iauy  varieties  of  silage  com  at  the 
Minnesota  Station,  the  fanm.'r  in  that  State  is  advised  to  "grow 
those  kinds  of  dent  corn  whieii  are  slightly  too  large  to  ripou but 
will  become  maturci  enough  for  siluge,  or  will  rea^h  the  'glazing' 
stage.  Far  northward  the  largest  flint  varieties  that  will  reach 
this  sta^e  can  bo  used  lor  silage  thus  pushing  the  com  belt  far 
beyond  its  ])resent  northcH-n  limit." 

At  the  Pennsylvania  Station  the  results  of  tests  made  in  1888  show 
**that  for  lield  cr()i)S  such  varieties  as  the  Golden  Beauty,  Golden 
Dent,  Smedley,  and  Pride  ofthe  North  are  thebestadaptedlorthisand 
the  northern  s(>c.iions  of  the  Stat(*.  The  Chester  County  Mammoth, 
Mammoth  White  Sur])risi\  and  White  Giant  Normandy  may  be 
used  succ(»ssfully  in  the  southern  portion  as  a  lield  crop." 

At  the  Vermont  Station  numerous  varieties  of  silage  com  were 
tested  in  1S.S8.  Sonn'  of  thcmi  yielded  ''wonderful  returns."  The 
**  Red  C<;b  "  produced  at  the  rate  oH  oO  tons  to  the  acre,  ^vithl)f;^ 
feet  ears  a  foot  long.  Anrdysis  shows  that  several  of  these  varie- 
ties of  large  corn  were  also  of  valuable  quality. 

AU^VLFA.  * 

Alfalfa  or  lucern  {^hdlciKjo  sfiUvo)  is  a  forage  plant  resembling 
clover  in  its  fri/diiiLC  v.-ihic,  hiibits  of  growth,  ajul  effects  upon  suc- 
ceeding <T(»ps.  It.  has  beru  (niltivated  in  Eurojie  for  thousands  of 
vears.  and  is  now  well  known  both  in  North  and  South  America. 
InCalit'ornia  nii'!  se)nHM)f  the  Western  nndSouthei'u  States  it  is  grown 
([uite  cxt«'iisi\'('ly;  the  production  in  th(^  irrigated  regions  is  remark- 
able: but  foi'  v.-u  ions  ri'as.>n:>  ii  has  n(.>l  been  so  much  cultivated  in 
the  Nortlnrn  and  Ma^feru  Sliiii.-s. 

Ex])rriTii(ii'S  by  iln*  ^M<^l'!•s  l-i.iiion  ha\<»  bi'ouglil  ccrtjun  evidence 
tliat  alfalfa  '»l>t-.!i:..;  :.!:.::■' (|ii;!i:;  ii  ics  of  iiitrcigon  directly  fn-mtht'iur; 
that,  iuib-ed.  it"  ).l''::iy  oi' mJ!;.  ral  f-.  od  is  p.]-. ivjdi-il  in  tliesuil.  it  may 
ol)taLn  niii'ogcMi  «']ioi:gii  (Voin  I'he  atvaos|).liere  for  very  satisl'a^'tory 
growth.  Tliis  means  ihat  alfalfa  is  one  of  the  jdants  whieh  th'.' 
farmer  mny  use  to  gai !:<'!•  food  from  air,  as  well  as  soil,  both  furhij^ 
stock  an<l  for  ui  i  .-r  « •;•(»}»■. 

The  New  Jeis-.-y  SiatL-;":!  h.'is  <-\'[>e:iinented  upon  the  growth  of 
alfalfa  in  tin-  ti.bi  ;:i(l  ii.s  \Mh;e  as  a.  f«'«'dini;'  stnlf  and  as  a  collector 
of  j)lani  fond.     Ani«'nu- the  r.»;u:usioj;s  are  the  fcdlowing: 

rM»r  Nf.v  .Ti.'!'~:'y  \\  i^  cl.'iiir--  I  I'u  ;.  in  ( «':ii}Kiri.st.»n  with  rod  clover,  alfalfa  te the 
fojiovvii.'.r  ;i<lv;i!il:i-.'i  ■^: 

(1)  ll  is  lit  1m:'  sMiIiri::  ).i;r''>  .  -.  :.  >  .{e-iv  ;!  ,  tl);'  ihir.i  week  in  Mav. 

(,;»  'riif  .  ■!  I  iiii  .i.;.i  !:ji<  ■•  i:t«*^'  i!.-.  If  li.-.rvi-.icj  a.s  m)oii  as  I )lossoiu8  appear,  ids**' 
Jill  ex('<-!i(;it  !  ■;  v. 

(D  AVh'-u  \\A\  n.r\v,\  ii  sni'«i'  — I'lilly  rcsiyls  l;otli  dnnijrht  jiiul  frost. 

(."))  I'li'lt  ■  r:;v;tnj!  If  '•.'iv.* ;•'!>•,  it  i1(h\-;  not  "  run  oni  "  i'or  many  years. 

I'\i:(/u,.j  .-.fi'/'  I'ar  n.il'u'i  <■•>.•::.  --T.'  M-rure  ilic  ln>t  ri'.-iiltsin  niilli  nrodiictioiithfi^^ 
niiisi  Im-  i;  \)V  .,.  r  l\:!.i;^.in  X  ■■(  iJii'  j  roit-ie..  cai-.-nhydrnliK,  and  fat  m  the  ration  f^ 

•=' Colorado  St. r.it.i  I  [ic|jort,  i^-*:.  a^;(i  iJdIitin  No.  8;  Connwliout  (Storrs)  Station 
l^idlctiii  Xi).  .1:  l.uva  S!::ti».M  i:. •]>'.!:.  iss:;  ;  A lassaohii8'.?lts  (Slate)  Station  Report, 
1S.S^^:  Nt'w  .Jt;voy  Maiioii  K'.  ;)on,  l^ss;  Nt\v  York  (Cronevu,)  Station  Bulletin  Ko.W; 
VeiT"Mnl  Station  Kcpori,  Ibbci. 


Wd  131  pounda  uf  curboliTdr.ites  Ciui  Ue  pro&kiblj  M  liaily  to  a  miluh 
;W5pouni!8,  llvcweiglit.  One  ton  of  alfslfafaar,  oontaJnine^.Spoiiiidanr 
Ufot,  280.1  pounds  of  dif?eatible  protein.  01111770.7  pounds  of  i^iRestihlerar- 

ites.  wfiulil  furnish  suftis'n.'nf  pn^ioin  f-ir  ow  liiiniti:il  luul  tii-chyf  ilayt*,  fat  for 


UgtMee  amounts  ni  lac  ana  carDotiyaracm  11  is  nnpoMiciu  to  KvoUiaMimg 
boasUgbt  extent,  since  aU  farm  produots  that  ore  of  axij  Toln*  fcr  feadiag 
■  eOntain  more  or  Io»s  protein;  this  addltltxiof  jsotdn,  howmr,  may  b« 
old  !)•  reduced  to  a  minimum  by  the  selection  of  ttaow  materUa  mxb  oon- 
t  the  smallest  amounts.  Among  these  may  be  mentioiMd  field  com  slalkB, 
ddw  cara  or  Bilase,  wheat  etniw,  oat  straw,  root-croDB,  eto." 
as*  propottioB  d*  [>rotein  (nitiY^noufl  matoial)  In  ainufit  b  veiy  JSavoraUe, 
JT  in  feeding  for  milk. 

fie  manaeementot  farms,  either  for  dairy  purpoees  or  for  grain  farming,  an 
f  fliibohTdTatee  ia  secured  which,  in  the  gT€i>t  mriorily  <rf  eaaw.la  ^tSted 
Oongfalack  of  proper  material  from  other  ■ouices  mth  which  to  Mlancvflw 
ir  through  ignorance  of  the  real  lo89  incurred.    •    •    •    Alfalfa,  tlun«f«r 


(/'a  oj  o  coGe(^oro/p?a?ii/ood,— It  is  anireraallyadnuttedtjiat 
aerftl  conBtituents  of  plants,  as  phosphoric  acid,  potash,  IJjne, 
re  derived  solely  and  entirely  from  the  soil.  In  the  case  of 
3n,  however,  it  has  long  been  asserted,  and  is  now  claimed  to 
itively  pi-oven,  that  certain  legniminous  plants,  as  clover,  peas, 
,  etc.,  have  the  power  of  assimilating  large  amounts  from  the 
)Iwre  when  sufficient  phosphoric  acid,  potash;  and  lime  are 
t  in  tho  soil. 

*e(ore,  while  it  is  quite  possible  that  alfalfa,  beiilg  a deep>root- 
lilt,  could  secure  all  this  nitrogen  from  the  soil,  the  probability 

has  secured  a  large  quantity  from  the  air  enhauoes  its  valne 

^ricultural  plant,  firstly,  because  nitrogen  is  the  basis  of  the 

and  protein,  the  most  valuable  part  of  the  food  prodnctj  and 

ly,  because  nitrogen  is  the  most  costly  elemdnt  m  fertHmng 

onds. 

IJFa  serves,  therefore,  not  only  as  a  manufacturer  of  the  chief 

tt  of  food,  but  also  as  a  collector  from  sources  otherwise  inacees- 

the  most  valuable  fertilizing  agent  for  ir  large  class  of  thri- 
ll plants  whose  only  source  o£  nitrogen  is  in  the  soiL  It  aott 
bands  of  the  farmer  as  an  agent  for  rendering  locked-np  oaid- 
dlable. 

m  alfalfa  is  grown  and  its  products  are  j)roperly  utiliaed  npraa 
in  it  can  not  be  considei-ed  an  exhaustive  crop,  bat  rather  as 
Ifilling  tlie  proper  aim  of  rational  agriculture,  which  is  to 
am  into  produce  the  raw  materials  at  onr  disposal  in  the 
)here  and  soil. 

ITew  York  Station  has  grown  alfalfa  and  made  fmal^ses  of  the 
A,  tested  its  digestibility  by  experiments  in  whioh  it  was  fed 
L    The  results  lead  to  tne  conclusions — 
■t  Incvni  or  alfalfa  uiaj  be  succc^uUy  grown  in  New  York  Bteta. 
■t  wticn  once  c.^'tabli^iied  it  thrives  w^  upon  clay  land,  but  will  ^uobaUy 
r^OB  good  ligiit  loam, 
•twedtwo  years  old  loseg  its  vitality  and  foils  to  germinato.    UndooUedlf 

_je  faflnres  to  swurc  a  stand  of  plants  may  be  traced  to  poor  Med. 

jtmsMd  bed  mu»t  be  well  prepared,  and,  in  thfslatitQds,It  aeenabertto 

'        Mdin  the  npring.  and  with  no  other  crop.    TheaeM  dxnld  be  but 
d  kfy  tolling  the  gi'ound. 


■       •'    '■-'i'^         ■ 
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(5)  That  for  seven  Kucceasivc  years  at  the  Station  tliree  and  four  cuttings  pw  yeai 
have  iK'On  taken  from  the  jihitsl 

(0)  Tliat  last  Voar,  the  sixtli  in  succession,  tlio  plats  yielded  more  than  15  tons  per 
acre  of  ^p:^H'n  foraf^e.  eiiual  to  5.0  tons  of  alfalfa  hay. 

(7)  That  alfalfa  sliould  1m?  cut  in  e:\rly  bliK>m.  l)efore  the  plants  become  woody. 

(H)  That  it  shoiil<l  ho  cured  lar;::oly  iii  the  C(X'k  to  prcxluce  the  best  qiialitvof'hay. 

(i))  That  by  chemical  analysis  the  hay  was  found  to  be  more  nitrogenous  tliao  giKxi 
red  clover. 

(10)  That  cattle,  sluH^p.  and  hors(?s  all  relisluMl  the  hay  and  seeraed  to  do  well. 

(ll'V  That  it  was  found  to  Im?  more  di^^estibh;  than  red  clover  ha  v. 

(12)  That  if  farm«'rs  woiiM  try  this  crop  we  advise  them  to  ht^Kiu  with  a  small 
piece  of  well-prepan?d  land  in  order  to  see  whether  alfalfa  does  as  well  with  thorn 
as  it  hjis  at  the  Station. 

(1^}  That  i)roba))ly  success  with  alfalfa  will  depend  larpjely  upon  havinc  frwib 
seed,  a  good,  carefully  i»rej)ared  seed  bed,  and  in  coverinpj  tlie  freed  lightly  with  sell. 

Tlie  Colonulo  Station  lias  also  oxt)orimoiitecl  upon  the  growth,  com- 
position, and  dipfostibility  of  alfalfa,  and  gives  the  followin^reas(jn3 
for  believing  that  it  is  an  excellent  forage  i)lant  for  that  State  aud 
for  the  whole  arid  region  of  the  West: 

(1)  It  is  easy  to  raise  and  secure  a  fine  stund  of  plants  if  tlie  soil  be  put  in  proi-or 
condition. 

(2)  Its  staying  cualilies  are  g«K)d.  as  the  oldest  fields  show  no  diminution  iu  growth 
or  yield:  iieitlier  does  it  kill  by  winter  exjK>sure  if  given  the  least  care  aiiil  irrijrr.- 
tion  at  the  pro|K*r  time. 

(3)  llie  quantity  [inxluced  by  the  many  cuttings  makes  it  much  more  valuable 
than  the  other  j-lovrrs  or  grasses. 

(4)  It  is  as  digestible  as  clover  hay,  constituent  by  constituent. 

(5)  Its  chemical  composili(.)n  shows  that  it  is  a  rich,  strong  foo<I  when  properly 

((5)  Its  feeding  quaiities  an:  excellent,  being  relislieil  by  all  farm  animals. 
It  is  also  an  excellent  Hesh  and  milk  producer.     In  general,  it  will  dotos|ytbat 
it  basal)-.  )ut  all  tlie  gotxl  qualities  of  a  forage  jilant,  with  very  few  jKJor  one?. 

(.)n  tlie  other  h;uul,  th(?  Vermont  Station  instituted  a  large numl'er 
of  tests  l.)y  farnuTs  to  whom  it  supplied  seed  and  directions  furcx- 
IH'Nmcnts,  and  r(}j)orts  lliat — 

Alfalfa  v.-as  tried  on  over  thirty  farms  throughout  the  Stat^^*.  and  althoujjh  itdi'l 
well  the  llr.st  summer  and  was  li joking  finely  when  the  snow  came,  in  niostoaso^it 
winter-killed,  and  the  alin«)st  unaninnHH  opinion  of  those  who  tried  it  was  that  it 
was  not  adajjted  to  our  climate. 

Iti  hrirf,  tli<'  (•x|)«'rien('«'  of  the  stations  indicates  that  alfalfa  is  a 
plant  vahiahl»'  for  fodder,  ;ind  as  a  collector  of  nitrogen  from  tlieair 
and  of  that  and  ollici'  clouients  from  the  soil,  hat  that  it  re(iiiir<'> I't-'" 
cidiar  ('oiiditiiMis  of  climato  and  soil  for  growth,  and  careful  culture 
aii'i  curing  to  inak<'  it  a  j)ndital)le  cro]*.  A  i)lant  so  valuable  is 
worthy  (»f  reiM»at('d  and  systematic  exiieriniental  tests  bv  fariiuT!?. 
even  though  iu  somr  regions  aud  on  some  farms  it  should  prove u 
failure. 

6TT.OS  AND  SILACfE.* 


„_    Eer^fitl^T^ne^etwe^^fi^eBtlocation  for  tha  ^ 

bt  one  ontl  u(  the  hufMiiig  with  tlie  door  of  the  ailo  opening 
^     ■  -Iry.      Arn(,t  «-nar  iilrea.ly -■unsd-iu-t.-d  ii     " 

<1    I    ;..     ,"       !.■     ■■!■  '^1     i>i:.'.   -'i.>    !i;-i:     '■  ■  ■:.   ]■!■  ■.  ■■"■■  !    i:    is  SO 

iged  that  the  silage  can  be  withdrawn  at  the  lowest  point, 
irieoce  seems  to  show  that  wood  ie  the  beet  matorial  for  silos. 
c  or  stone  is  much  more  expensive,  and  the  resnlte  obtainsd 
«  either  has  been  used  have  been  mnch  less  reliable  than  T^th 
i.  Portions  oi  stone  walls  belonging  to  cellars  or  fonndations 
ims  may,  however,  be  utilized  by  covering  them  on  the  inside 
wood.  The  method  of  construction,  which  on  the  whole  is  to 
commended,  is  in  ge^ral  terms  as  follows:  On  a  light  fonnda- 
of  stone  set  up  a  strong  frame-wort  of  studding  {3'by  8  to  13- 
stuff).  On  the  outside  of  this  frame  put  a  layer  of  stock  boards 
on  the  inside  two  thicknesses  of  matched  boards  with  tarred 
f  between.  The  outside  may  also  be  battened  and  painted, 
;h  this  is  not  necessary.  A  tight  roof  should  be  added.  A  dry 
lard  dirt  floor  will  answer  every  purpose.  The  size  of  the  silo 
Id  be  proportioned  to  the  number  of  <^ttle  to  be  fed.  It  is  better 
ve  it  too  large  than  too  small.  A  cubic  foot  of  silsge '(about 
lands)  per  day  per  animal  seems  to  be  a'  sufficiently  accurate 
lation  on  which  to  base  the  size  of  a  silo.  From  12  to  15  by  18 
feet,  and  33  to  34  feet  deep,  are  common  dimensions  for  ordinary 

If  built  much  larger  they  should  be  ^divided  by  a  partition, 
probably  better  not  to  mix  two  kinds  of  crops  in  the  same  comr 
sent.  That  silage  may  be  well  preserved  the  silo  should  be  per- 
f  air-tight,  and  strong  enough  to  resist  the  great  lateral  pres- 
which  results  from  compressing  tons  of  material  within  a  deep 

An  experiment  at  the  Kansas  Station  with  a  silo  13  by  18 
vnd  21  feet  deep  showed  the  latei^  pressure  of  the  silage  to 
wut  55  pounds  per  square  foot  when  the  filling  of  the  silo  was 
deted.  '  For  about  two  weeks  thereafter,  there  was  a  small  daily 
lase  in  this  pressure. 

age  has  been  successfully  fed  to  a  great  variety  of  animals  un- 
ifferent  conditions  and  is  considered  by  many  experimenters 
iarmers  a  valuable  substitute  for  dry  foader  or  roots.  It  seems 
ally  adapted  to  cattle,  but  is  also  fed  with  good  results  to  horses, 
3,  and  poultry,  "  S^Jage,"  says  Professor  Johnson,  of  the  Dfiohi- 
itation,  "  is  excellent  food  for  dairy  cows,  producing  milk  of  the 
quality."  From  experiments  at  the  Wisconsin  Station  theoon- 
jn  was  drawn '  'that  dairy  cows  readily  consume  a  snfBcient  qnan- 
)f  com  silage  to  maintain  a  flow  of  milk  and  yield  of  butter  lolly 
I  to  and  ratlier  more  than  that  produced  by  feeding  dry  fodder 
**  Besides  its  other  advantages  an  important  consideration  is  thati 
^amount  of  food  can  be  stored  in  a  given  space  if  silage  issnft- 
sed  for  dry  fodder.  The  idea  that  the  small  farmer  can  not  afford 
Qo  is  strongly  controverted  by  Professor  Johnson.  "I  believe 
I  farmer  with  few  acres  looks  at  this  question  rightly  he  will  find 
ilo  ui  essential  adjunct  to  his  farm  dependencies  quite  as  much, 
more  than  the  large  land  owner.  The  small  farmer  with  limited 
of  land  is  necessitated  to  crop  more  continuously  than  his  neigh- 
liQi  a  much  larger  acreage.  He  needs  in  every  possible  way  to 
'p'&iB  fertilizing  material  that  shall  replace  the  drains  that  this 
"'"■"""    5  is  making  on  hisfields.    Howcanhadoitaocheaply, 
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80  suroly,  as  Ly  grriv/ini,^  lar^j^o  cro)).s  of  silage  corn  that  will  g:ivehim 
tlio  main  ioildfT  lUi-f  ^^.jry  to  cnablo  him  to  food  for  the  market  or 
tlio  dairy  IlirouLcli  Tin*  v/iiiior  inu^-h  iiiniv  stvx'k  than  his  acreflwill 
Crirry  in  the  suninn'i- r"  T'.i  n  ri  i-'.Mit  oxporimout  in  Kansas  "the 
actual  ('()v;t  of  fMliiii;^  iii>  t "iiv  cori!,  li;ailiiig  it  At)  roils  to  tlu*  silo  and 
storing  it  ilioi-tin,  v/as  i'.:!  '-..'its  p.'L*  ton.  This  iucliiik'S  I'liolforthe 
o;igin(\  but  no  el.'iri^e  \>  mnr.'  u.)V  tho  uf<«.»ot' niachim.Ty."  Prof(?S3or 
Si^t'llmu  un<I(»r  ^s■lnls.'  <iir«M'liou  liu-  <  xj>orinit'nt  was  made,  lias  no 
doubt  tliat  iliis  ('.\|H'jisc  '?ti^lit  lu'  f^iv-atly  reducod.  Sila-ici*  is  not  a 
c:oni]dot(>  ration  i)ut  .'•li.»u;d  l)r  U  i\  in  coniuuttion  with  tiome  liayor 
other  dry  fodder  and  Ki'-dn.  oil  m<:d.  cotion-hiocd  meal,  wJieat  bran,  or 
Gtlicr  nitro;;MMioiis  J'oxl.  'i'liis  follows  from  the  fact  that  biluirf' 
C'uitainsan  cxfci-s  oi"  carbi.iiyJ.rat.-.s  or  fat-forming  materials  and 
should  th^-ri'fore  1;.»  <-o]nbin«*rl  vdth  feeds  containing  more niti*ogeii 
to  form  a  wt-li  balaiK-fl  ration. 

Silag«»  alonr  in.'iy,  ho\v('v«'r.  in  some  cases,  produce  better  results 
with  less  ex])r"ns«'  than  cr.uld  be  obtained  with  hay  as  an  exclusive 
diet.  -Mr.  Hickman,  of  the  OJno  Station,  for  examplo,  fed  a  dozen 
heifers  a]»out  two  m(»nt]is  in  the  winter  on  silage  alono,  ginag 
tlMMuJO  to  ;■)()  P'UukIs  a]»iece  per  day  in  evening  and  morning  fecnk 
at  a  cost  of  81. 7r)  ])cr  liead  prr  month,  or  little  more  than  half  as 
much  as  jjay  wonM  have  cost  for  the  same  period.  *'After  tlioyliad 
Ikmmi  eatiiig  s]1.-..l:«-  t'.nir  or  live  wi*eks  they  began  to  shod  their  winter 
coats — it  was  i  lien  t  hr  midd  le  of  IMai'ch, — and  at  the  end  of  ei^ht  weeks 
tliey  bad  lost  most  of  thcirwinterliair,  and  gave  every  indication  inap- 
pi*aranc'M>f  haviug  been  rnnning  u]M.)n  pasture.  The  heifers  were  not 
weiglu.d(luriiun!iisex])crimriit,  but  their  appearance  at  its  conclusion 
vras  such  as  !<)  c'.>nvinc.'  ])]-aeiical  liMulers  that  they  had  done  better 
tJian  they  could  ]imt<*  don^  on  hav  ah.jue." 

It  is  g<Mi'*ral!y  aivrrcd  tliat  corn  is  the  best  crop  for  silage  in  this 
countj-y.  l)i  ni  v.'.rii'  i.  s  are  jjrcfern'd  in  most  cases,  though  South- 
ern or  sil.-ej;«»  va^'i'-ti-s  an*  r<romm'»nd»^d  by  some  experiment-^rs 
])e<'ause  oi"  I  lie  lar'.:«*  vir»i-!s  thev  L;'iv<\  and  in  the  extreme  North 
eci'tain  of  tim  jliiii  va.rL;;  is-s  may  l>e  used  to  the  best  advantage. 
In  Si^vAr  I-Mvijiufs,  a.-  i'l  Kinisas  and  other  Southern  States,  sorghum 
i.7  a  verv  iniiJ-riain  (^^-o  j'oi'silati'i'.  The  KansiiS  Station  recommends 
iuediuni-i;rov;iijL:;  sacr!ia;-'n«-  .and  the  non-saccharim?  varieties  tor 
silagi*  a] id  (siJt'i-ially  <b»'(!!n-L*(.)d,  Late  Orange,  and  Goose  Xeck. 
Till'  s«.)]'irhiinw  b;iv<'  s'»m«.'  a'lvantai'-es  over  corn.  *•  Thoy  are  less 
liabh'  to  daui;ii^<'  l»y  inst-ets  and  they  remain  green  far  into  the  fall, 
usually  until  cai  l»y  fyoMs.  so  that  the  work  of  tilling  the  silo  may 
bn  c.-irrird  on  j'»n;.c  art^'!'  tin*  corn  ]>lant  has  ripened  its  crop  and  the 
stalks  1.1  a vo  bcroiii'*  \v<»?-t  iih'ss." 

Clover,  altall'a.  fow -pi^a^,  :ind  (^ther  forage  plants  have  been  sue* 
cfSsfuUy  used  t'. .!•  sila;i«'.  but  corn  and  sorghum  will  undoiibtetUy 
continu»»  to  b(»  t!i"  oi-int'ioal  (•r«)ps  used  for  this  purpose.  Corn  for 
siL'iiie  shonM  !•»•  i.Jani.'d  carlv  *'noULch  in  the  season  to  secure  the 
pi'ojX'r  matuj-ity.  TJic  linn?  of  ])lanlin.tc  will  vary  from  May  10 to 
Juii"  b">,  aeci'V-linii'to  li.ea.iiiv.  s<\-isMn.  and  varietvof  corn.  The  seed 
hhr.uM  i).*  ]»!.ii:<'..-l  ii!  'Iril.ls':;  to  DS  I'eet  apart.*^  The  Ohio  Station 
hlvis«'sihat  abo-ii  1  \s .  I  v.*  qna.rls  of  seed  per  acre  should  bo  used  in 
most,  cas'-s.  thi  '.■.m  Vviili  ^•(.!^.  ■  n\'  t  h"  larger  Southern  varieties  fifteen 
(in:iTt<  ina.y  }>;' 1!' ■■.'.-■  .  i  y.  '.riicr'' is  still  ccm.sidorable  variety  of  opiu- 
i'li  a-  t'>  iL«*  j«ic.!MT  lii.iei  \:*v  harvcstinir  the  crop,  though  the  recent 
i!i\<-sMi::aM').is  s( -in  '-»  lavor  .ur.-a.tiT  maturity  than  was  formerly 
th'''g]'<  (loirablr.     (hi'mieal  analyses  recently  made  at  the  New 


thatfor  li  ]       • 

axvMittv     nioals  p<    n,  oorn      Duia     n^     cat 

ia»  rtM&ched  the  milk  stage  oi  tne  kemei.      In  ^hio  it  is 

ided  that  "  fodder  corn  should  be  cut  when  the  com  begins 
nd  when  the  stalks  begin  to  dry  near  the  ground/'  But  in 
dioro  the  intense  heat  and  other  special  climatic  influences 
)  ripening  of  the  crop,  it  is  thought  that  harvesting  ^'should 
ayed  after  the  corn  is  in  tlu^  early  dough  state."  For  haul- 
r  corn  to  the  silo  anv  low-wheeled  wagon  is  convenient, 
:h  a  v(,'hiclo  is  not  at  liand  a  temporary  rig*  can  be  made 
r  2  by  8  joists,  10  feet  ]ong,  fastening  one  end  of  each 
Dnt  bolster,  the  other  ends  passing  under  the  rear  axle, 
they  are  securely  chained  or  bolted.  Before  putting  on 
:s  the  wagon  will  need  to  be  coupled  out  at  least  14  leet. 
four  cross-pieces  may.be  bolted  on  these  2  by  8  joists,  and 
3  then  laid  upon  these  cross-pieces. 

»v  quite  generally  thought  better  to  put  both  stalks  and  ears 
o  than  to  use  tlie  stalks  alone  for  silage.  Before  being 
the  silo  the  corn  should  be  cut  into  small  pieces.  Some 
iters  prefer  one-half -inch  lengths  as  these  will  pack  more 
d  solidly  than  longer  pieces.  It  is  a  good  practice  to  keep 
the  silo  while  it  is  beiui^  filled  to  see  that  the  silage  is 
closely  in  tlio  corners  and  along  the  sides  as  elsewhere, 
ng  oc(uii)it'S  iiiucL  time  so  that  the  silage  becomes  heated, 
he  heat(Ml  silage  near  the  sides  should  be  from  time  to 
wn  into  thn  cmiter  and  rex>laced  with  the  warmest  silage 
3ep  the  temperature  of  the  whole  mass  as  even  as  possible. 
o  make  111  tie  diilerence  whether  the  tillin^^  is  continuous 
?d  o\ov  s»*V(i'al  (lays,  provided  the  work  is  carefully  and 
y  dnr.v.  Tji''r(»  is  no  agn^enient  among  experimenters  as 
essity  (.>f  weighting  the  silo.  At  the  Ohio  Station  a  wooden 
le  of  flooring  ])<.»ai<ls  well  litted  together  was  placed  on  the 
this  was  placed  alxmt  a  ton  of  sand  in  boxes,  and  around 
)f  the  cover  next  the  silo  walls  a  piece  of  inverted  sod  to 
lie  entrance  of  air.  After  tlie  silage  had  settled  about  2 
of  grass  vras  thrown  over  tlie  boxes  of  sand.  In  Kansas 
tarred  ]»a])f'i'.  e^veivd  about  1>>  inches  deep  with  green 
been  as  eileetual  as  weighting  heavily  with  rocks.  Profes- 
on.  of  ?.I]chii^^Mn.  thinks  that  a  covering  of  hay  or  straw 
felv  used,  but  t'lat  it  will  often  be  fully  as  econon[iical  to 
QoderatJ?  wei-ht  of  other  materials. 

j:>:ri:i;i:iENTs  in  swinii:  feedixo. 

nnous  iiriijoitaic"  of  the  .swine-gro^vin^  interests  of  the 
md  the  pr«  s.-in:^-  noed  of  more  accurate  information  as  to 
)d  swine  nio.-t  euc^noinically  and  profitably  have  led  to  a 
unt  of  exjHiJnicnting  on  this  subject  by  tlie  stations.  The 
xperiment  Siati<  »ns  is  now  i)reparing  a  summary  of  the  work 
is  line.  Th''  pmposo  is  to  include  the  details  in  a  some- 
nded  monogiaph,  and  to  condense  the  practical  results  in 
bulletin. 

nogi'aph  will  contam  accounts  of  experiments  made  by 
Ticultural  cidleges  and  exi)eriment  stations,  in  as  many 

ations of  this  vildclo  seo  WLjconsin  Station  Bulletin  No.  19,  or  Ohio 
a,  VoL  u,  No.  8. 
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States,  two  farmers'  oliihs,  and  several  individual  farmers.  Among 
tli'M'XjiJ.'riiiiHuleiv  ar».^  Pr-ifessors  Miles,  of  the  Michigan,  and  ]?ar- 
I'iiia^tnii,  ul'  t!io  Mair.n  A;j;riciiltiiral  College;  and  Goi'SSDian,  of  tlio 
Jl.'is^ariiii.sott.s:  SiuiImmui,  uf  the  Missouri;  Henry,  of  the  WiscouMn; 
Siiclton.  f»L"  tin.'  Kansiis,  and  Jordan,  of  the  Maine  Experiment  Station. 
Tii»j  invest i^^at ions  Jiavo  been  conducted  by  seventeen  experiraeniera 
and  several  linn-s  as  niP.iiy  assistants.-  The  total  number  of  exi»eri- 
nients  rej)or.(M!  is  <me  liundrod  and  ninety,  made  upon  thirteen Iiun- 
dr<Mland  lU'ty  animals  of  vari«'ns  ages  and  breeds. 

Ci>ni])aris(»n.s  oi'  diri'erent  ])reeds  of  swine  were  made  by  six  ob- 
servers in  lift  eon  exjierinieiits. 

Sixteen  different  J.V-fding  stuffs  wore  used  in  thesi*  experiments, 
('itber  alone  or  in  varit.ms  combinations.     Corn  meal  appears  to  have 
bi.r-n  the  most  po])ularfeedingstutf.  having  been  employed,  either  by 
itseif  <»r  in  rom))inati<»ii  with  other  feeds,  by  lift(»onexperiiueiiie;'?in 
ninety-seven  exix'rinienls.     Wlioh?  corn  was  used  bv  iwelve  cxi'ri- 
inejitvrs  in  forty  expi'riinents,  and  corn-and-cob  meal  by  seven '.'X- 
l)erini('iKcrs  in  thirteen  diib-rent  experiments.     Milling  proiliu'ts'it 
vai'i(;ns  kinds,  brnu.  sh<.>rts,  middlings,  etc..  were  used  by  eil'ilit  i-x- 
prrim? .'liters  in  fifiy-tv/o experiments.   Skim-milk  stands  next  in'ir'ii-r. 
having  Ix't-n  nsed  livst-ven  experimenters  in  thirty-four  experiiuciitf^. 
Among  tilt.'  fodders  less  frecpienlly  used  were  oats,  peas,  ghru*u  nval. 
C'>t i-on-seefl  ni,-al,  <iii   meal,  soi-ghuiii-seed  meal,  roots,   buttormiik. 
and  drieci  blood.     'I'he  efl'e(*t  of  grinding  feed  ui)on  itsvaiuo^as 
studied  by  seven  e>:]»erimenters  in  eleven  experiments.     TheeftVx'U'^ 
addiiig  nitrogi -nous  feeds,  shorts,  i>ens,  gluten  meal,  dried  blood. skiui- 
miik.  ele.,  t«)  r;i'ie)iis  e  )inposed  ]e.ri,^<dv  of  feeds  d(-ficient  in  iiitruLieu-. 
liice  corn  meal,  was  sindiecl  by  six  investigators  in  niiieteeii  expori- 
ni'-nts.     Tl:''  ettect  <^f  choking  feed  ujxm  its  nutritive  value  was  in- 
A-e.^'igated  by  eight  eyjierinienters  in  twenty-one  experiment?. 

The  eJfeet  of  t'le  feed  upon  the  proportion  of  fat  and  lean  in  th'- 
eareass  was  stn<]ied  by  live  experimenters  in  eleven  exporimout^- 
The  etlect  of  exposure  to  Cold  and  of  insufficient  protection  of  ^y'' 
animals  was  the  subje<'t  of  three  expe^riments  by  three  diflforent  iH' 
vestigat  )rs.  Orlii^r  subjects  experimented  upon  were  maintfinUK't* 
fev'liiig,  /.  e.  (piantily  of  food  required  to  keep  the  animal  with"- 1^ 
gain  or  loss  h)  weight,  the  importance  of  the  ash  ingredients  of  i!'^' 
J"")od,  tlie  etfeet  of  Wetting  the  food,  and  the  elTect  of  insufficient f«>"d. 

Besi-lt's  throwing  light  upon  these  questions  the  results  recople'l 
in  the  niouograjih  furnish  data  uj^on  others  which  were  not  ma-.i*;' 
the  subjej'ts  of  sp(»cilie  ex])erim(M\ts,  such  as  the  effect  of  the  sjun,--' 
foo(l  upon  iuiiiaalsal  dilVerent  ages  and  of  different  weights,  ih\'^'^' 
feet  <»f  the  (junntitv  of  food  eaten  per  day  upon  the  results  of  feediug? 
iind  tlif  intlu»'iiee  <»f  the.  proportion  of  nitrogenous  and  nou-nitrofe'' 
en.oiis  matters  in  th(^  food,  i.  c\  what  is  called  the  nutritive  ratio.  ^ 

I'll"  ri -suits  obtained  from  so  large  an  amount  of  careful  expon- 
mentiMg  of  course  can  not  be  given  in  detail  here,  but  the  following 
may  h-.-  noted  as  of  special  interest  and  practical  value: 

lxft,r  rs.  roiju'i  (J  f,  fij, — Tw«'nty-one  different  experiments  were 
hia-le  npon  tin  relative  valu(M)f  cooked  and  raw  teed.  In  alnv'>t 
e\fi-y  iii^'ancMlie  ahsohite  gain  in  live  weight  and  the  gain  in  weign*- 
p:-r  j)  •and  k){  feed  consume*!  was  greater  from  the  raw  than  froni 
i!i>'  (m.jK'mI  fci'd.  It  is  to  !>!•  noted,  hovrever,  that  in  the  majoritV"t 
(■:•  ■•.  :  h«  iinimals  at«*  m'Vj-c  of  the  raw  than  the  cooked  feed,  and  tnij; 
!•'  ./.■■»i».il»ly  in  ])irt  1  h'- '.xj^lanation  of  the  greater  a] )parent  value oi 
^  :i'  fi»i-m.*r.     Ijul  it  seems  questionable  whether  this  fact  explains  tie 
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Eerence,  since  it  likewise  appears  in  those  experiraeuts  where 
cooked  as  raw  feed  was  ettten.  On  the  whole  it  appears 
lat  so  far  as  the  effect  of  tho  feed  is  sho^vii  by  increase  in 
ooking  was  of  no  advantage  in  these  experiments,  and  prob- 
diatinctly  disadvantageons  even  after  allowance  is  made 
nailer  amount  of  cookou  feed  consumed.  It  should  be  noted 
.ost  of  these  experiments  the  cooked  feed  was  fed  cold,  in 
:ds,  the  test  was  a  test  of  cooked  feed  and  not  of  warm  feed, 
ng/cerf.— Eleven  experiments  were  made  upon  this  subject, 
3  of  wliich  vary  considerably  among  themselves,  owing  in 
loubt,  to  the  very  variablequantitiesof  feed  eaten;  in  some 
rge  excess  of  ungi-ound  foeil  being  consumed,  and  in  other 
arge  excess  of  ground  feed.  On  llio  whole  the  indications 
st  grinding.  Taking  the  results  of  tliese  experiments  in  con- 
witli  thoso  upon  ccx>king  just  referred  to,  it  would  seem  that 
ly  fattening  of  swine  there  is  no  advantage  to  be  gained  by 
on  of  tho  food,  but  that  tho  slow  eating  and  tliorough  ehew- 
)  feed  necessary  wlien  it  is  fed  dry  area  distinct  advantage. 
tre, — Three  did'erent  experiments  show  that  a  very  consid- 
s  is  incurn'd  bv  exposing  swine  tu  severe  weather  without 
In  these  experiments  from  ID  to  20  per  cent  more  of  the 
3  of  tlie  feed,  according  as  llio  weathei'  was  more  or  less 
as  di^'erted  from  the  productive  purjiose  and  used  to  keep 
\h  w.'i.rm. 

iforfat  mil}  fur  lean. — Fiveseries  of  experiment  sare  reported 
effect  of  tlie  (.■(imposition  of  feed  upon  tho  composition  of 
therelativt^  weiglits  of  the  different  orgjuis,  and  of  fat  and 
.0  meat.  Thren  of  those  experiments  were  with  young  ani- 
showed  tliat  with  those  animals  nitrogenous  rations  (shorts, 
Q-milk,  ]K'!Miii.'al,  etc.)  made  stronger  Doiies.  a  greaterpropor- 
in  meat  to  fat.  and  better  developed  intern.il  organs  (kidnoy, 
),  tlian  ciirbonaceous  feed,  such  as  corn  meal.  The  remain- 
tl>erimcnts  were  witli  mature  animals.  One  of  them  made 
animals  showed  no  advantage  as  regards  strengUi  of  bones, 
a  of  lean  ini'.it,  or  development  of  internal  organs,  arising 
use  of  nitrogenous  food,  ont  on  the  other  liand,  a  distinct 
i  from  (!orii  feeding,  because  of  shorter  time  required  for 
ing  by  the  animals  receiving  com  only  as  compared  with 
with  the  nitrogenous  food.  The  other  experiment  Vas 
n  one  animal,  ami  showed  a  very  considerable  increase  of 
in  tho  ciircas.s  as  a  result  of  feeding  a  highly  nitrogenous 

;e  of  n'jf  nwl  ir<ii]hi  of  nninioh  upon  fhfi'r  iifHizivg  of 
i  exi>er! merits  bruught  together  in  this  bulletin  will  fiu'uish 
ass  of  diif.i  upon  fiiis  subject,  and  show  beyond  fjuestion 
jnount  of  feed  eaten  per  J(K)  pounds  of  live  weight  de- 
nd  that  tlie  numlier  of  pouncls  of  feed  required  to  pi-o- 
mnd  of  gain  iiierwises  with  llie  ago  and  weight  of  tho 
md  that  as  the  animal  aiiproaches  maturity  this  change 
ith  increasing  rajiidity.  They  demonstrate  m  a  striking 
IQ  fact  that  foi'  i>i'oducing  cheaj)  pork  it  is  essential  to  use 
1  growing  animals  and  to  stop  tho  fattening  process  sea- 

^e. — A  few  experiments  gave  very  favorable  results  as  to 
nd  cheapness  of  growth  in  tho  pasture  field,  alfalfa  in  one 
38 3fi 
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oaso  proviii.L;:  lo  l)o  au  especially  cheap  feed.    More  exporiments are 

Tice'IiMl  ill  tliis  lijie. 

7J''.nuri'!f  rnluc  0/  ff.nl. — Siif}i  foods  tO^  v/hi-at  bran,  jiliorts,  bean 
aiid  p'-a  iin'alj  ^^hiiiMi  iii«'al,  and  in  ^oiioral,  iVi'd.s  ric-li  in  nitrogen, 
mak','  a  i-jchcr  iiiaimi'i*  than  corn  iih-ji!,  and  tliis  slionld  bo  taken  into 
(V)nsid»-rat it'll  in  estimating;:  tlio  valuo  of  a  raliun.  TIuln  oi' two 
fri'ds  wiiirli  will  ]M"(«(liie(' tliu  sani'.'  .•unonnt  o\'  ]>ork,  tlial  0110  i?  to 
b*'  ])if'rciTi  d  wbirh  oivrs  tin*  ricluT  inanniv,  rspt*cially  in  tlioulder 
part<  ('{*  ti!''  ('«.niili'y  wnn-c  ibt-  s«.il  is  birj.'inin.L;-  exliausti'd. 

(Unnni'  .'r(t:J  nh.i'inny  of  sirlurfitdimj. — Tlii*  e^CJ!^^>nly  and  profit 
of  swiiii-  i'M-din:;-,  Imwrvc]-,  involve  41n-.-tij.1ns  outside  of  the  effect 
of  tlu*  r«»')'!  ujion  till'  (luantitv  a.nd  (n;alitv  n\!  11i<»  ua-at. 

Tlie  .'■■  wine  .lii'i AVer  i:i  ]>i'actica]Iv  a  nianufacinrcr.  Focdiiiijsiuus 
art'  l:i.-  raw  ii;at.'i'i;d.  iln*  aninialliis  niacliiiu-.  and  the  meat  liisprrxl- 
net.  Lik<' ■»!  her  m:iiin!'.i«'li!i-vrs  be  is  exposed  t-.i  eoin]»eiiti»rii.  Hi* 
rn«n  av<»r  i.insl  b«.-  t-)  snit  Ids  prochict  to  tlu*  dc-niand  and  tuKi'Uie 
advantaL;"<'«.ns  sa'h-  in  li«>mt'  and  fcnvi.L^n  inarkfts. 

The  ]>i-iiii'ip:d  ust-of  bis])ro(lnrt  is  for  food  tor  man.  Theivlative 
aninim:  of  jiovk  in-iMim-ts.  /.  a,  laid  c»il  used  for  manufactum^. i? 
V!-ry  small:  Mid  i^nrnrl  iii:-a*"»ly  pi»rk  as  iioat  pivtluced  is^eiliii.^t*)  W 
mni'i'  i-r  lt's.>  nnsuitjiblc  f«>r  the  r«>t)d  market  an<I  tin-  eoriiiK.*tiiionof 
ollu-r  jM-nducts,  buili  f«>r  fuod  and  for  otlier  jHirposts,  is  increasingly 

S(n'i're. 

Tbi-  kii-4"t'r  p.'irl.  of  .air  liork  is  mad;.-  fr^M  (.■«:rn.  Corn  i>  (IdieiiTil 
in  ti  ■•  r.i!.  :-":r«  a  t«  \\\\'  -niids  ^vliieb.  ww  ealli.'d  pn.)tein  an^l  which  nuikv 
lih'.'d  :\v-A  \-  '\:-\  ]r.':r"lt'  :ind  tcnd'-n.  ]^ilb  ir.inh' from  eorii  i.v."* 
;  ivdv  ii;'.'  ''■■!■:•  ivi-lv  lillh'  I'-an.  TIh'  rorn  «\'d  lork  in  tj-e  r.i;:rk'i  i-^ 
::i«!.i]y  r-!*.  'i'i' m.'i!:*'  it  h'a:!rr  {\'i'din.t;'  stuilV.  rirh  in  ];rot»'in,  tucii 
as  r.iiilw  i-raa.  sliorts.  jH'a<,  beans. -an'i  cJoVfV  r~ii«add  be  us'-il. 

':'::<'  r.-it  <•:'  ]  '»:-k.  wli.-n  i;<ed  fo]-  UnA,  m w,-:-  for  Tnel  tn  k-.-.p  tb 
b.)(l\- V.'.  ""1:  .T-.d  vit'M  i:.ii:  ■.•:ii.;r  emrw  a^::1  slrrii'^th  for  vroik.  Ti:-' 
i'at  ,.i"  Ifi'T.  Mutt<'n.  aii'l  oijii-r  meats,  and  tli"  i»i!s,  as  e'.'tt«-'ri->'-;i 
■...d  elivi'  '■;!>.  .-'  rve  I'll  M'.ni"  :;ener;d  pui"p<  se  in  n;itvili<>n  as  th'  -:^ 
■.  :'  p'.'Vk.  Sr.i.;;!]',  ;:m<]  Ill;e\vise  t  he  starch  of  M' hi  eat,  corn.  an«l  «:;:•.  r 
;.';:•:■!:'-;  :h  '1  i  lake  np  .-i  l;ji';;e  ]>art  (.•!'  the  ro«->d  (>r  maidvintl,  alsn  ^'i-vt- 
fur  j'n"]  .■'■:•  I  \\\\\<  per  "• 'I ::!  Tie  saiae  siTvice  in  nuti'ition  as  th'- t;;t-. 

Alii' ■'.''.'  '.'i  r-«:'t:',  iii'-!i;''"ivi;"  bee!"  and  mutti-h  as  wi-11  ;:s  perk,  lii'-; 
e«  r\  fa-.,  "i"!:'.'  \-  a  ii.'^a:':  '  resuh  ••!'  the  conve'.si-.'n  of  tlie  .Lrra>N'>'- 
ih"  W'.  si'iii  i.e  -h*  s  a  '  !  ti«"  u'ra^s  aial  cmTi  et' bot  ii  iboAN'est  aii'l-/'-' 
K.'isl  ini«»  v.ii'jl,  ai.'!  ih'' 'Serideia-y  to  coii'h'nse  t!ie  raw  niulcrial  »- 
t!i«-  iivmuf.-iei  \\\--  •]  p.'.  ■!';:■^^.  C-tt  'n->-e(i  '.il  is  jariccly  used  n'r  l''.«>.- 
'i'l,.  e:):e*i-  ■;  ;"  ■;..  ■'  >:;:::i  :•  :..;s '''-r- 'c-e.!  iiiu  il  i;  has  bei-ome  iiarici:'^"- 
;;,.i ,..-. ,  :•  i::(  «I-i  !;.:-■  ■'•■  r.-iim:;!  and  A-ei^eialih-  fats  ana  ei>  i' '" 
..i]-  j'  11...  :i.:i:-  .  s  ;■  ■/  '  i-  i  ;i.ri'ei-ed  with  by  per.'oh-uni  ;ind  its  j •'.•"•:■ 
!;<-:.s,  v.hiei.  I.;-.',  •■c-  -.i.''  ini"  .jeiieral  nse  for  illnnnnati]ig  and  iniinii- 

fa'-',  a ri ?!'.;■  j'-ii";-  ■'<"•. 

p.. J  « .t  ;.;;.■.■',,;■  :i  ,  :':.. i-i  ;.:.  !  (ii.  1  of  t  lie  ]u'(.])le  in  this  Country  ii;'.vt' 

i.-v.-.h  i '■'•.■■■;: ;:   "  :  !i"  ;'e!"nni- !•■'  f.it  ;in<i  of  snpir  c<»nsuir.--i--' 
\-.  IV  !.. :  ..•'.     ':'    '^•■■■■..    -  :']•:"  i'l  '  ab!ii-«I-ine"  ;ind  fatness  (»f  the  iu-..-:i"'> 
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,'.;,■  ,  /  ■-..  ;.    .::.      .■  .;  ■  .   .■  -  ■  -i.  i. :.•»'«  ma.nd  for  fat  meat,  auu  hav't- 

.-   I  ■:     ;     ■  by  (•.:.:. 'laii-s  in  Tne  butchers' sin  >p>. -^ 

:    .  i  .■.•••  \\>'\\\\--\  and  by  consumers  of  moat  aU'T 

r....L'  o.  .-e.  v\\'\'  !•    ■■"i''l  i»v  jinv  (»ne  who  observes  the  phitosre- 
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snape  i;hu  uiet  more  or  less  to  the  actuni  demands  of  the 

other  hand  i^ork  is  needed  across  the  Atlantic.  The  work- 
's of  France,  Gorniany,  and  other  ccmntn(\s  of  Europe  are 
.  Tiiey  lack  meat,  and  with  the  rest,  the  fat  whicdi  wo 
^xcess.  '  This  I'acrt  is  already  appreciated  by  the  physiok)- 
[leso  countries  v\'h(;se  (ipiiiic^ii  is  accepted  as  authoritative, 
iclious  placed  u\h)U  tlu*  iniporta-tion  of  Anu^rican  pork, 
hinder  its  .sale  ili('r<*.  A  vahiable  service  would  be  ren- 
the  producers  in  the  United  States  and  th(i  consumers  in 
this  subject  could  Ix'  studied  tliorou£(hly  and  the  facta 
i^ut  in  detail  for  the  education  of  public  opinion  and  for 
lence  upon  legislation. 

',  the  pork  ])rodncer  in  this  country  has  come  to  bo  essen- 
nanufacturer  of  fat.  Like  other  manufacturers  he  must 
n  the  markets  of  the  world,  home  and  foreign.  Ho  meets 
)ni])etition  in  the  f-it  of  other  meats,  in  cotton-seed  oil,  in 
1  in  petrol{»nin.  Tlie  home  market  is  relatively  overstocked 
pork.  Tlici'e  is  (Kunand  for  it  in  the  foreign  markets, 
estrictions  ])Lu'ed  upo]i  t!ie  imx:)ortation  of  American  pork 
s  acc-.\<s  to  til'.; in. 

•  ir.  1  !:••::,  wvn  tilings  for  the  pork  producer  to  do:  make 
•ic  :'.nd  get  \n\\:  v  ;  '-.M'ssto  foreign  nuirkets.  Leaner  pork  can 
ed  l)y  tln' n."-''  <»■'  r.ii  I'ugenous  foods,  skim-milk,  bran,  shorts, 
h\  meal  if  Li  I'lWi  be  advantageously  utilized,  bcc'ins,  peas, 
rail";!,  and  « "t  her  h'guminons  plants.  It  is,  ho\vev(»r,  imj^rac- 
V  many  pork  j'rodueers  to  (diange  their  system  of  feeding  at 
le  bulk  of  tli«'  i)ork  of  the  country  is  and  for  sometime 
nanut'actunMl  from  corn,  but  where  nitrogenous  foods  are 
they  slioTild  be  use<l,  and  wlier(»  they  are  not  available  tlie 
hould  b(-  jnade  to  introduce*  them.  Here  is  a strcmgreason 
iments  with  h'guminous  ibragi>  plants:  besides  helping  to 
ler  poi-k  they  have  the  advantage  that  with  them  poor  hay, 
d  cornstalks  can  be  utilized  and  that  they  make  rich  ma- 

litate  access  to  foreign  markets,  the  facts  regarding  the 
ralueof  our  American  products  must  be  In'ought  out  clearly. 

this  will  re'|iiire  imich  research:  the  ])roces=Js  must  be  slow 
10  can  })ositivi'ly  ])r«'dict  the  I'esults.  But  it  is  at  any  rate 
ly  that  the  facts  now  at   hand  are  such  as  to  promise  an 

of  the  stroni^'.-st  chai'acter. 

coTTox-s:::;:)  mills  ani>  mkal  as  feeding  stufi-^. 

it  bulletin  of  Ihi'  I'ennessee  Station*  gave  th(>  results  of  an 
;ion  of  cotton-seed  hulls  and  meal  as  food  for  livestock, 
usions  reached  wer«'  verv  intei'esting.  It  was  found  that 
ce  of  feerjiug  e(.t!(»n-sr(  (I  hidls  and  meal  as  an  exclusive 
veil  establisli<'(!  in  tin*  viciiiity  of  oil  mills.  Everything  in- 
Liit  th(^  ])ractic.' was  b-tl;  economical  and  prolitable.  A 
3n  of  from  -J')  to  i).")  ])ounds  of  hulls  and  5  to  S  poundsof  the 
d  appareiiily  b"  frrj  <*oi!tinuously  without  any  risk.  The 
I  soeni  to  be  a  (■■■• -'.i»  and  elfective  substitute  for  hay,  which 


« 
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may  prov(^  <jf  iln'  ^i-catt^st  value  in  a  cotton-raising  countrv.  audlielp 
to  n*iiiov('  lln!  <il»stu(.*h's  ^^'ln(•ll  so  lari^cly  provt-jit  tlu.'  cotton  ]>laut»:T 
from  .i^rowiii.t;-  liv.-  slock,  Tlio  mainnv  ivsulliiii^  i'roiii  iliis  system 
(.)L*  tV*c(lini^  vvTis  ionml  to  })(»  uncommonly  rich,  and  t  has  becomes  a 
most  i!n[)ort.-i«il  factor  in  makin.:;  this  rjition  prntitaliio.  since  the 
cotton  T)hinter,  ia  at  least-  a  majority  of  the  Sonthci'7i  States,  is  in 
coiistmit  ihmmI  of  fertilizers. 

Tl  shfuild  he  ol)serve(l,  however,  that  sueli  (|uestions  as  the  eiroct 
of  relatively  laru'e  rations  of  colton-secMl  meal  ti])Oji  tJie  quality  oi 
t]ie  pork,  beef,  m*  butter  protluced,  still  remain  to  be  invest i^^atod. 

BETTKlt  cows  FoK  THK  DAUIY. 

TliP  n-vd  of  belter  cows  for  {he  dairy  is  comiui;;  to  be  very  trf  ivr- 
ally  a[)i)r<'cial»MJ.  The  <lairy  commissioner  of  Iowa  is  reported  .-lo 
saying  that  th«'  avei-ai^'e  cow  in  tliat  Sta.te  gives  ])ui  .*),0(i:)  ]n)unds  •>• 
inilk  ann.naily.  while  g«K;d  <.»nes  yie]<l  frojn  5,OnO  to  ri.(i'. j(.i  pouii'Is. 
The  flirector  of  the  V"rmont  Station  is  credited  with  the  stateiiu.-::* 
that  tin;  average  vield  per  c(»w  in  that  Stale  is  onlv  Ion  ixmntl.- '.-l 
butter  perannnm,  v/hile  there  are  thii'ty  dairies  in  tJio  Slate  ih  r. 
averag*'  over  oOO  })ounds  ])er  cow. 

T]\''.  diJl'eren(.'es  in  the  milk-])roducing  qualities  of  ditVorent  cov/< 
a]*«'  hrouLdit  out  very  (dearly  by  a  seri<»s(»f  ex]»erinio]ils  (*r)iiducte/l :  : 
tli"  ]\bissa^diusetts  Statt^  Slat  ion,  of  whicdi  Prof.  0.  A.  ("J(M\<sman  :•"■ 
director.''*  They  are  especially  interesting  becau<e  tlio  cows  a;.-l 
tledr  feed  and  care  v.'ere  such  as  are  foun<l  on  tiie  i.)etTer  farms:-: 
?»bi^saehus'-tls.  aji'l  the  ivsults  obtairi.'-l  witli  the  aiijdlMnci-  o:"  ;■ 
widl-e<jnip))ed.  •xperinient  station  show  in  accni'Mte  i\'n\  I'ull  dei;!! 
the  element-' «.)!"  a-iuai  i)!'<»iir  and  loss  as  they  c  add  n- 1  Ix*  f:.>ViK<i  !■. 
oi'dinary  fai'ni  expei-jeiice. 

Thes(^  ex])eriin.'ii1s  have  been  made  with  twelve  c<)ws  aiicl  li;iv»  c.-m- 
iinu('d  ov«-r  live  Vi-ai's.  (Jrade  Jersey,  Ayrshire,  Devji!).  Diirha:-:. 
I)nteh  ajul  na'ivf'  cows  wei*e  used.  Tln.'y  wi»re  secured  ft»r  !'.= 
expeririienls  ;»  few  days  after  calving  and  fed  until  the  iiailv  yii-bi 
fell  l)«'low  '»  (»r  I",  qnirts.  wheji  tlu\v  were  soLl  to  t!ie  bivhdar.  *  Tii-.' 
lengili  of  tJ)''  fei'diiig  jM'riod,  /.  r.  dui'ation  (>f  the  cxpi?7-i-uifut  will. 
ea(di  cow.  vai-ied  tVoni  two  InnKlrerj  arid  sixty-one  to  tiv»»  lunnb'i -! 
and  nin"!y-nin''  da.ys.  i  hiy.  fodih'r,  e»)rn.  corn  silage*,  ^reen  cr«  ;i^. 
I'oot.-,  and  covn  i.ie;i!,  win  al  bran.,  and  other  grain  were  useil.  Tl.  ■ 
daily  raM"!i  ]n'V  !i!a(l  con^.ist^•d  ()f  IS  \o  :^n  pounds  o\'  di'v  fodder  ■:■ 
its  e'iiii\';'.l«'nt  of  gr«-en  foddei*.  and  frtnn  (Ij  to  'Ji/  ])onn«ls  r»i*  gr.-iiii. 
Cari'iiil  ac'-or.iits  Isave  ]);■(']!  kepi  of  the  Jdstory  of  eacli  r«»w.  inc!ui[- 
in.'^-  hr"'-  I.  ."i:;c.  iininh-r  of  <-alv«'S.  length  of  tVeding  ]»eriod,  iinn.juiit.^ 
and  ki'MN  of  rodder.  yi.'M  of  milk,  (du'mieal  composit  i<in  of  ftM-i, 
mii:-:  aii'l  inannr''.  eosi  of  c<)\v  ;iiid  feerl,  and  values  of  nii!k  a:.'] 
maiun"''. 

The  following  is  a  ]'eca])it ulaiion  (d'  th«^  linancial  rcconl  of  the 
('•  '^\''  I 

Ti:.^  niilk  w.».--  :';''kon»'l  ;!.;  tin  ]U'ice  ])aid  for  it  at  the  in.dgliboririg 
cr'  anp  li'-s.  The  w-'lu"  of  tli"  niannve  produced  is  calciihited  bv  as- 
suniii.;,  {!i,"'.i  oi'  ih'-tot.-d  a.?:iv)niit  ^A'  feed  '20  p«.'r  cent  \V(.)uh.l  be'soM 
\vi:'i  li'i-  niilivand  tne  I'en'.aiidni:  So  piei'  cent  saved  as  manure.  A- 
fcrni'-r.-.  in  iri''  r<':;io!i  hny  eonmi'-T'cial  fe?'tilizj*rs  tor  t hesaktMjf  tli'-ir 
n!ii"L.fn.  p!M'.^p.i}ori.-  a.d  I.  .-nid  j)oi;ish.  it  was  assumed  tluit  th•-^L' 
sani  ■  i!•.'.:r■••!:■•ni^■  W'eil.l  l;-.  worili  ao  >r,|  asmutdi,  j)ouutl  fur  jumni!.  in 

''■  ^Ia^>-;l•■lill.:^■ll^  '.Stiiti')  StMlioa  IJullv-tins.  Nos.  fV2  and  3-4, 
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the  manure  aa  in  the  bettor  class  of  fertilizers,  and  accordingly  (ho 
ViiUio  of  the  manure  was  computed  by  taking  the  nitrogen  as  worth 
m-j-  cents,  phosphoric  acid  C  cents,  and  potash  4i  cents  per  pouTid. 
The  return  for  feed  consuirisd  represents  what  the  feeder  receives 
for  labor,  housing  of  cattle,  interest  of  capital  invested,  risk  of  loss 
of  the  animal,  etc. 

From  the  table  herewith  it  appears  that  the  most  profitable  cow 
was  boujiht  for  ?r>0,  fed  five  hundred  and  eighty-f  our  days,  and  then 
sold  for  $2S,  making  her  actual  cost  $32;  the  feed  cost  Sl35.0o,  so  that 
the  total  casli  outlay  was  Slcr.OS.  The  railk  brought  ?20J.a7  at  the 
ci'oanierv;  tho  manure  was  efitimatodto  be  worth  S5(j.S)H,  making  the 
tutiil  valuo  received  for  feetl  consumed  82fj0.30.  Sabtructing  tlio 
total  cash  outlay  of  §107.05  from  this  there  remains  §03.25  as  total 
return  for  f<«>d  couMumod.  Deducting  from  this  total  return  valuo 
the  estimated  valuo  of  the  manure,  the  remaindor, ' "  ivturn  in  excess 
of  c.ttimated  value  of  manure,"  is  83C.3^.  In  the  average  for  tho 
twelve  cows  the  total  retui'ii  was  $50.43,  and  the  return  in  excess  of 
the  estimated  vahie  of  tho  manure  only  815.13.  With  the  least  profit- 
able cow  tlte  cash  outlay  for  cow  and  feed  excoodod  the  valuo  of  tho 
milk  and  manure  by  ?%;i,l)7.  In  other  wonls,  the  total  return  for  feed 
consumed  was  $3. 07  less  than  nothing.  Subtracting  tho  value  of  tho 
manui-c,  the  total  loss  was  S34.S5, 

Recapilitlttlioii  itfjbuiiicial  record  ofcou's,  exbvmea  <iiiil  averagt. 


proflwbli- 
cow. 

pivJiwl.!,- 

^0 

Pcrioi!  diiriTii  wliii'h  cows  iv.ni- iiiUked 

Averose  yield  <■£  milk  iwrriay 

....dnj-s.. 
.  .qunrtB. . 

.W.W 

"iw'i.cw" 

'T;-i 

"wwVs?" 

^S( 

----J^-= 

aio,ar» 

J^^-. 

=^--== 

Cwibroivh-«l  for  cow  81  «mli.tiiiilSuiK  period 

w.l« 

Mao 

«-.«» 

Is 

"ioB.'  n" 

— -^g 

so.  a-. 

■M.VH 

-S.W 

BUtm-nc...  r^turu  in  excess  of  estimated  value  of  mui 

30.  «i 

-si.as 

ia.ia 

That  is  to  ^^:ly,  allowhig  for  the  value  of  the  manure,  flie  re.siills 
with  the  twelvi-  cows  varied  from  a  gain  of  $93.25  to  a  loss  of  S3.!I7: 
or,  if  tho  value  of  tho  manure  bo  left  out  of  account,  from  a  gain  of 
$30..12  to  a  /'m  of  s:i4-.2-5. 

It  is  uoticcablo  that  the  prollt  or  loss  did  not  depend  upon  cither 
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1^.-.  Miv-.'.'.l  or  'In- 1(  :im!i  of  {hr  t'cfdiiii?  ])orio(l.  Tlio  most  profitable 
(■  w  ;!i'i  ill"  ::.!-•  j.:-'iii:.ii.']v  ■•11!  oiu*  wrH'  Ih.iIi  of  the  same  breed. 
();' til.' iv.  •>.'■' •■'!  [.•'••litii'M'.' ''nw.-i.  Diu' was  I'l.-tl  I'or  five  Lumlred  and 
ciiA-litv-i":  iir  aii«i  •.!.■.  «»t In.  i*  LVi]-  uidv  twn  hniKlnxl  and  sevcntv-eii^lit 
u.-i'.  s. 

■ 

\\\\i)  tiiiiiv;>.  tli'.i  .  aj-i'  1  >]••,.'. 1 1^-] it  uiit  vt'i'v  clearly  by  tliose  cxperi- 
iM«M!s.  <»:i!'  i--  0\:\.  ii!  Mi.-h  m.c  il  It  i»'s  as  iliis  tin*  value  of  the  manure 
ir.K  -  IV;:'  to  (If cid:'  Ih"  ]»)'■.)'][  jij  iVcM-nig  djiirv  callle.  Aiiotlior  is  iliat 
(:'>\v.-> -\vhicii  \\'ouid  (»r<lii)arily  jkiss  U)V  g»)(>d  ones  may  dift'cT  widely 
i:i  pr.'i.'iii-.'f. 

'!'.)  ili-'^  ;)r;i!*tl('-  I  ^i.iiryiiian  Ihoso  j*x]M'vinionts  toach  elKirly  tho  dif- 
f.-r-'iH.*!  i»«'i\v.'":i  rn\v<  V.  !:i  li  a.i'e  pruIital>U'  and  t]i<)so  "which  are  not. 
;i:nl  lli"  ii. .}»■•. '.r:;!'-'-  (.}'  •  •':"'liji.<-C  Inc  Ix'sl  cows  I'ur  his  dairy  and  sret- 
1  n-- 1\-\  *•:"  !:.i-  ix  f>r  "li-  s.  In  ;i  l.-irij-rr  snisc  lliev  illiistrato  to  eviTV 
rjr-:!«-r  tl'  '  in;:-.-  i-...:!-..  (.1'  knnwiiii;'  accural  »dv  t  ho  condition  of  his 
uu.>.iii">s.     l';:"U  t ';:!>  its  su«'ft'ss  .yr  iaihuv  Ijirgcly  dui)ends, 

PAIUYINO.* 

r.  'siilt^-;  il;.'  iV''!L!LiLr  i\|M-rinioTiTs  willi  niileh  cowa  already  roferrod 
1t>.  CL  (•'•I'.-'di-;;;':'-' ,'i,;r.l."iv  of  l!n' stations  Iiavo  niadi>  investigati»»n- 
n:i  m')!":  (•; «  )•.!:»' in. •.;■  t(»  ('!:-.iryir,.!r.  Tlit.-Si..'  includv/  anjdy.sos  of  milk, 
l':.i."i'.  .•■•;!'!  ''l::'^'-.!-:  '.■-•.is  »»:"  «la:i'y  .•i})jMr.-itiis:  th'.M.h'visin.iL^  of  nictln/i.-^ 
i\ir  \">\i  \j:  niiik,  ••-N.-.j-iHv' w*/ h  rd'ercn  (.•<.*  t'.»  tin*  doterniinatiun  <»f 
1'isii-;-  fa' :  i  .i.-iis-),-  «ii!"'.'iM:.t  nicilHulsof  cmaniini^  an«l  butter  niakiui:. 
;ii<i  ih(  ''i\  .'•-' !.;■;:';. '11  •.'!'  v-i-!':i:in'ri<'S  with  rLr»'tvnc<.*  to  their  inipruv..- 
I  .'  :i\  ci-  '•.[['.]■,■•]'  :■['.'■  :!  !;:;■>  •■-  ];::;i"!;ii  ji'S  wlii-'c  thrv  in'o  now  uriL'/T:- 
ii'Wv  u']'.  i'\-. '..  A:-.  .■.;  ^i:--  i!i-  ■.  ?-vi.  jil  ili^'  invv'^.ti;i;ations  of  th' 
::  I  ::.•■■•■'••:'!!■  ■•  .•  I  "'.'•<  a';-  ••<'('  lln'  cIir'.LCrs  in  m  ilka  lid  its  ]-)roducts 
:■■•  y  '■:■  ?!  •!!:  .i.-:!  i.ii.-.  •  .  r  »)i'.  !Iil);-!:-k,  »>i  tlu^  Wiscrnnsin  Static:;. 
V.;'  •  !;..■•  .•■..^I'.-'in.  .■-!  i\.  Ii-  ..\'i-\- i.-r  liijr-iiiin  niiik,  and  lho>e  relatiiiu" 
■  '  '■]',  '  ::.-  ■■:'i-   ■•  :.  .    .   ■■••■;■  •■"  ill  •  i'.  .:■!;. i":a  of  milk  by  l*rofe.-sor  Com.. 
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Wit';  iv-::-.]-(-  L.  ■;;•;■  Sr  v..; kiiV.;*  Ih:^  T»'xas  Station^  has   pnblisl]«.-l 
M  «•  !'.■;  .»-.v;:  ■••  i»'i'    ir;;"!  ::i\:c.*,  S'.>:a«'  oj*  which  IS    ospoeially  adaptel 

«".  ("■.-'..  ;l!.  ^i'.'  i.  'Vi'  :::i  :;'»ijnii:iiK'.- of  . ::::■■  i.».l  f nod  and  watiT. 

•  '.     ■;.  ^  !l"  ll    '••','.■-  .■■•;i.  '.I «■  ,i!i.l  «Mri'riilly. 

■■    .^  :;i        nl   !     .  .!    I'"  ■  «»:i(:' a  V.I  "U — twii^c  irn  hi'tliT — or  place  lump  salt  \s"hi»ro 

■    ■  y  •">.  y.  .1.1-  :l>  .!  .  :  x\'-:,'{  K<:    ill''  ir.ilk  .>-;and  whrro  il  eaii  absor]>  odors  fr-.'.r: 


■  >  .  I 


'.\  -ir:    '.    il"  •■  •  • :  IT  :  .1.  "ill"  l-i'sf  ri-r'iili.-^  wiH  bi»  tibtainod   by  Sfparatinj" 

j;'  .  =  ■■    .'  "■'    •■  '  ' ".    '  .      \\  :  ':>■  (' ••:!  rit'iL:!'!  i.-  lint  iist'd.  Il"  llion*  IS  11  coid  .spri:-.: 

<■:■    .    I'-        ■'•.'  il.-.:-".  .-.  .  'I.'.:i-i\  -n  il..";»  «;iii-:.  iinl  •)Vi'r  ()  or  7  iiiclies  ill  tliaij:  ■:<  ". 

'■>•■■''•  ••!     ':     !''.i^:  •:  .•   ^'•■■.'^:   r'olcrad  >  S{at»'»n   Hf'f>ort,  1S>*><:  *'"•*■' 

.  =  '  !'   :     •■ .  :^"**:  *  •  •':;.ii'i  inii  i.Morrs)  Station  l">uUi.'tiii  N»). -J;  i: 


■;■;.'    '.  ■[■  ■• 

1  •        ■      .    '  ■     ■ 
i I , '    ;    '■■.;',      ' '     I 


.■    ~:        .^  i   •■■■  «,i)[i   i:.|)«.ri.  is>^-:  Marylarjil  Stati-m  IJerK  .-. . 
■  '••;  :  .'■.   \x-  I'"'.  !>-■*':  ?.ninu-.-«»<a  Station  [bulletin  N*<-.  ?: 
■  •. .  i    •  ■:  Ni  '.»   !!'  :  l!^^!li^' Station  Iu«pori.  isss,  and  I>'iIIm«;;; 
»;  •-!;r:-.)^!  '' •:   -r^.  l'-^"":  X.'W  Vork(C'nnn.ll)Sratioii  K<-rK»n. 

\   .  •:  :'':[\\  r.  T"  !ii:j  i-.taii'.ii  RopDrt.  isss;  Texas  Station  Bti  I  lot  in 
■!.  :.-.>:..rL  1-^-.  irj.l  nmU'linsNo^.  lOand  17:  West  Virjrinia 
i  i-Mi  :.;  ,  -.  .;••..  T':  I  .1  i  ;\M.  1:  vVi.-.ouii.s in  Station  lioport/lS^, and  BuUe- 


.  •  >. 

.N- ».  .;:     '\  I'.""  ■ 
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In  water  to  a  depth  equal  to  the  depth  of  tin' luilk  in  the  cans.  When  cold  wntercan 
not  beobtained.set  the  milkinRlutUow  pans  i  or  0  inches  deep  in  u  well-made  collar. 

^6)  SkiTOiuiiis  Hlioiild  lake  pbice  after  eifchteoii  to  twenty-four  hours  iu  sumuier 
and  twenty-four  to  thiny-six  hours  in  winter. 

(T>  Omni  wlieii the  crenni  is  iiictly  atid  but  not  too  pour. 

(8)  Tlie  l«»t  temiiorature  for  fliuriiiiiK  in  thia  latitude  has  l-*en  found  to  be  83'  to 
65"  IB  Mini nii'r  and  CD'  to7lt  in  wintur.     Detemiine  temperature  witli  liiennometer. 

(9)  All  vessfls  should  Ix)  iiuide  si-rnimlnusly  dean.  Use  hot  water  always,  aud  if 
greasy,  use  wnshini;  eoda. 

(10)  UiiCtlie  best  quality  of  ilairy  s:dt 


The  eHtablishment  of  creRmei'ics  is  ii  i[ueatioii  of  ja;i'eat  importance, 
especially  in  somu  of  tlie  Southern  States.  Tlio  AVent  Vii-ginia  Sta- 
tion hnti  made  a  strong  appeal  to  the  fai-mers  of  tliat  State  to  att.f'mpt 
dairying  and  support  ci'oniuories.  and  lias  given  in  a  late  hiilletin 
directions  for  bnililing  and  operating  a,  creamery.  In  Texas  the 
Station  hns  illustrated  tho  advautago  of  creameries  bv  can-yiug  on 
one  siuco  Jnni\  1^^8S,  A  recent  bulletin  gives  detailed  plana  and 
specifications  of  a  creamt^ry  with  a  capacity  of  200  to  250  pounds  of 
butter  daily,  and  costing  from  $2,500  to  83,000.  Such  'changes  in 
the  construction  of  the  creamery  aa  a  careful  study  of  those  in  suc- 
cessful rj])t'ration  in  other  Southern  States  has  shown  to  be  advisable 
ai-e  reci'nnninuled.     The  Mississippi  Station  has  been  working  iu  the 


aamo  direction. 


BEED  TEerixo.t 


Eeporls  on  tliis  subject  have  been  received  from  eight  of  the  sta- 
tion.s.  Tiie  fjiniier  needs  to  select  seeds  that  are  five  from  impurities 
and  will  germinate,  and  t"  u.se  enough  but  avoid  waste  in  sowhig. 
The  principal  dillk'iiltie.s  with  the  seeds  commonly  sold  in  the  inarkols 
are  impurities  and  lack  of  vitality.  The  impurities  include  not.  only 
dirt,  which  dues  littlir  harm,  Init  also  seeds  of  weeds  and  ])iira.sitic 
plants,  some  of  which  aro  vciy  hannful.  Aa  regards  vitality,  the 
main  tiling  is  the  power  to  germinate,  or  in  farmers*  language  to 
"sproiit."  The  vigor  for  sprouting  is  often  injured  or  destroyed  by 
ago,  frost,  disease  or  decay.  Often  there  is  great  waste  in  sowing. 
Much  attention  has  been  given  to  these  matters  in  Eiirope  and  great 
benefit  has  resulted.  Thus  far  comparatively  little  lias  ueen  done  in 
this  country  toward  (■xercisiiig  any  control  over  the  seeds  sold  in 
the  several  Stittes.  anil  the  fanners  are  not  thoroughly  aroused  to  the 
impoi-tance  of  the  subject.  St.itions  should  not  only  make  t<?sts  to 
dotei't  imperfections  and  imjixirities  in  seed,  but  they  should  also 
point  out  lo  the  I'ai-mei-  the  d.ingei's  which  lurk  iu  the  seeds  ho  buys 
or  grows,  and  \siiich  may  easily  escajie  liis  obsei-vatiou,  and  should 
show  him  the  ilesirabiliiy  of  systematic  efforts  to  secure  good  seeds 
and  exjilain  \<y  him  how  to  better  economize  in  sowing. 

Till'  l[.-:-ts  ol'  tiie  see<ls  of  garden  vegetables  thus  far  made  in  this 
country  iiave  ;'.s  a  rule  homo  te.>itimony  to  the  lione.sty  of  American 
eeodsmeri.  Pi't>;'i'Si:iirCliester,  botani.stof  the  Delaware  Station,  from 
the  resul'is  of  .■xiiinioiitions  of  a  largo  number  of  vartetios  of  these 
seeds  a.-;  Sold  in  that  Stiite.  reports  that  "  garden  vegetables,  in  ac- 

•MIssissin[.iSrnti.m  liejHirt,  ll^:  Texaa  Station  Bulletin  No.  5:  West  Virginia 
Station  Bitlli'tin  No.  4. 

f  Colorado  .siiitioii  i;,.[<ni,  1^.83;  Connecticut  State  Station  Report.  l!>38:  Maine 
SUtion  lii>i«.rl.  IHS;  Xorth  Ciirolina  Station  RcTiort.  188S,  and  Bulletins  Kon,  50. 6U, 
S3,  and  OT;  Hi.iith  fai-olina  Slatinn  Report,  lf38:  Delaware  Station  Bulletin  No.  6; 
Pnmsj-lvania  Station  Bulletin  No,  8;  Ke\v  York  (Cornell)  Station  Bulletin  Ko.  7. 
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t!.ii:  zL-:  ziivir.  ■:'<  ^!.  •■;!  1  •  ■•   -.yy  •juivi'u:  t  •  '\r?A  «:::y  wi::.  r-rsi-ors-. 
LIt  j»:-.r::-:-^.  m. ;  •■•^^ ••".'::.»-.".'  v..  iiiiikv  jrure  that  tiie  ve^et:"tl'-e5»>c'.;s?ol«i 


aLi'l  '.tiior  !■  -ra-T^/  ]  l:t!.*..s.  ai.'i  •  •i-rar^iz'.-J  laveautiou.s  at:ain<i  Tiie stit  of 
iniT'i::-'"*  s«.-'.-i>  sot'in  t.*  r-.-  hi-rhly  li^f-sira^":*:-.  The-  I'oirowing  i:»cts  are 
':-i:v-i  r.»v  the  Dti-ltivrjii-o  .Sta::-.::  fr-'in  it.-^  ovm  obscrvatkai  and  :r«.'m 


i li' ']:•.■-  i  1.  •*:!:-■': :  •■;:••-  .-.i -ir/:.  An  >: iicT .sajiij'li/  which  camo iiraror '-y' 
avoi'/.u*'.  i.i  L :.::  r-rr'-;.:  ^»:'  ini]'i;nti»/sl»v  weitrht.  If  >  i«.iuiiJs«.'iti-::^ 
<>'.:<{  V.'.-:-.'  .-  -v.'!.  .  ■::  ;i:i  u-.-!" '  I ],..'  uViiuNor  t.'t*  AVc-c-d  .seeds  would  be  suni- 
(.•!•■:.*:  l"«'i- '  ..••  iv-:'v  f". .:  ill  .irilis  !.■•  iiu-lie.s  apart. 

T..-- *?r:v- T  ■■■■  ; -ii'i'.v  aii'l  vitaiitv  of  set*ds  ui^'t'U  in  the  huilvtin 
th"V,-  ]:■  ■..-  it  :.•«  [..--■':;!•,  i-v.-n  '.»y  the  u.st*  oi  a  oimiparativf iv  pur..* 
^-•■ :.  *  •  ::::]'-."i'iv"-  uj-::  ]a:ia  a  >'ri'ply  «>f  wct/ds  wliich  may  in  tir.io 
OV-.  .■:••:::  a  !'.irv.:  :••  a  ."-..i-i-.'.i^  'i-irr'-^*,  and  when  we  C'.»nsi«!fr  that  t.us 

],]•  ..-....;  ..  ■  M.wii.^-  v.-.-.-.i  .-■■.•.].<  i.s  r./jn/aied  from  year  to  yi-artLt- ari:u- 

.  1  ■.  > 

A  .-* '•:ki:.L:- ill.-*.;::'.-' '<*'  ihr  i>-'mI  of  ja'ccautioiis  in  this  country  li 
•:riv.  j:  :u  a  .-aii.i'l.  »  i  a:!:i':fa  >o.'I  sent  tu  thi*  Dt-hiwave  Station  for  ex- 


^••■i' :  \\l:i.-!i  .-'a:!  ;r.  il-.-  i.a»-i'l  1")  ;  •■iii.«K  t<»  th*-  acre,  which  is  aUnit  one-half  iliat 
^'•■i:.  riiily  .-muh  in  (i  i':  .>:y.  w  a!  i  ri:r!ii>>}i  iii  arly  t-h-Vi-n  tiiousuud  CuMrut'i  sw^-^'^ 
t h"  a'^.T- ■.(.!••  si! til. i  1 ' t  '. : \ .*■ ..:...  .-, ..  1  iVfM-y  i} ft-ei  iil tlrill:'-  'J iVot iij^arl.  The jsowiu? '•* 
lliis  iiiu.-li  f  ..-■.■■•/'/  -. .  '.  -.v  ..:i  m:  .-.  r--  .i'  ^:iiil  wtniM.  at  the  li-ast,  be  a  dangerous 
jinx.c'iuif,  ail  I  mi.,-liw  r.siii;  in  a  Ktal  'I'.^inKiPju  uf  u  croj)  iu  the  course  of  two  vT 
three  yuiio. 


dn  xf  »iototiie 

&CU  JAWMO  b«/  awvkuvK  <<uG  ^TOWrn  Oil  \/a\/Vc«.* 

.  dodder,  according  to  Lcvioux,  broke  up  the  CTiltnro  of  flax  in  X<">rtli  Car- 
lu  paved  the  way  to  cotton  culture.  In  Grorinany  tlit*  tight  atrainst  the  C/'-?- 
s  been  vigorous,  but  the  enforcement  of  stringent  laws  and  the  sharp  eye 
the  German  seed  controls  over  the  quality  of  clover  and  alfalfa  seed  has 
iich  to  reduce  tliis  evil. 

►rder  to  improve  seed  testing,  if  possible,  by  more  thorough 
curate  methods,  investigations  have  recently  been  made  at  the 
1  Station  which  indicate  that  conditions  of  temperature,  mois- 
ight,  and  latitude  h»ve  much  to  do  with  the  results  of  seed 
that  germination  tests  should  be  made  in  soil  as  well  as  in 
lation  apparatus;  that  tests  should  be  duplicated;  that,  owing 
many  accidental  circumstances  connected  with  planting  in  the 
he  results  there  can  nc^t  be  considered  a  true  measure  of  the 
oi  any  particular  sample  of  seed,  and  that  rapidity  of  sprout- 
iless  under  identical  conditions,  is  not  a  true  measure  of  vital- 
vigor  of  seeds. 

'.  G.  McCarthy,  of  the  North  Carolina  Station,  concludes,  from 
liderable  num'ber  of  tests  of  seeds  of  clover,  grass,  and  other 
plants,  that — 

ass  and  clover  seeiLs  deteriorate  very  rapidly  with  ago,  and  generally  are 

th  sowing  after  tlioy  are  two  years  old. 

jed  and  dt'leriorateii  seeds  are  often  sold  by  local  store-keepers. 

rmei-s  should  t<^t  samples  before  purchasing  seeds,  and  purchase  directly 

me  reliable  seed  grower,  or  from  a  local  merchant  who  will  guarantee  the 

of  his  seeils. 

ermination  tests  of  seeds  found  on  sale  in  Maine,  Professor 
y,  of  the  station  in  that  State,  finds  a  very  wide  range  in  the 
?ent  si)routed."  In  discussing  tal)les  of  the  report  in  which 
lults  of  his  tests  are  summarized,  he  says  : 

mparing  tlie  grasses  one  will  see  that  hi  the  more  common  kinds,  for  in- 
^mothy,  tlie  i)er  cent  germinated  is  high.  88  to  95,  wliile  in  those  rarely 
is  low.  This  is  eai^ily  explained,  as  seed  for  which  there  Is  but  a  s^ght  de- 
ould  remain  on  .sale  for  a  long  time,  so  that  the  greater  the  demand  the  newer 
.  This  is  a  good  illustration  of  the  difference  wtween  new  and  old  seed,:is 
cent  s})r()Uto(l  varies  from  90  to  0,  and  from  the  more  common  to  the  less 
1  kinds.  The  clovers  show  a  high  per  cent  of  germination  tliroughout, 
them  sprouting  95  jx^r  cent  in  twenty-four  hours  from  the  time  they  were 
le  germinator.  In  studying  the  tables  notice  the  number  of  days  before  the 
gan  to  sprout,  as  rapid  s])n)uting  shows  high  vitality.  The  conclusions  we 
3m  these  exoerimonts  put  into  rules  to  aid  in  purchasing  seed  would  Ix?: 
at  the  seetis  look  new  and  fresh:  notice  whether  they  are  plump  or  shriveled, 
ither  or  not  they  are  uniform  m  size.  If  some  are  large  and  some  are  small, 
!  former  will  grow.  Also,  see  tliat  they  are  free  from  foul  seeils,  as  many 
ome  weeds  are  introduceil  in  this  way.  Buy  of  some  reliable  dealer,  and 
?  to  do  so  as  long  as  the  seeds  are  satisfactory.  Buy  seeds  grown  in  our 
,le  or  from  localities  as  far  north.  Farmers  can  easily  test  seeds  by  putting 
tween  damp  cloths  or  sheets  of  blotting  x)aper. 

HARDY  FEUrrS. 

Iowa  Station  is  giving  special  attention  to  the  improvement 
its,  cereals,  and  forage  i)lants  by  cross-fertilization  and  careful 
3n  of  seeds  from  the  nest  trees  and  j[)lants.  The  climate  of 
»eing  very  unfavorable  to  the  orchard  fiuiits  of  western  Europe 
B  eastern  United  States,  over  one  hundred  and  foi-ty  varieties 
sian  apples  have  been  tested  in  northern  Iowa  by  tne  director 
Station  during  from  six  to  fourteen  years.     More  than  fifty 


5:?()  UKPOKT   OF  THE   .SECnKTATlT  OF   AORICULTUBE. 

varii.'iii'.--.'/ 1!:.—  fi-iiits  s*  i*ia  t<»lM'  .•i«]a])ttMl  tf)  IIk*  soil  of  this  section, 
ai;'l  .il.'it:  \x>  v.-;i  !>•(;'!..:  ^Ijs-  .-.  Vi-n-st  (!i"<>ii-rlii<  ."ii*!  f^lik'st  winters. 
.KxiM  liTi.'Mitiil  en  ii.-i:'i-  ]\r\«'  li''«-?i  plant  mI  .-it  i  hi*  Station  and  near 
Craar  l'^;.:!!--,  nr*'  «  \i.--i:::  :  !-■  liavi*  Ij.mu  '•"IkIik.'Ic!!  ii'  ti:-.' cro^^-flT• 
liiizin!"!!  <.r  tl:  •  i'::'-ii.-i  !cu->iaTi  a]'hJ«s  wiili  SI*  I  «.M  •!».-«  I  AmevioiWi 
wiiil.-r  a|»{  i(;s,  a.':'!  •  ■"  liu-si.in  jiliuiis  with  tii."  ln'Sl  iialive  piuma. 

The  iniportanc'- (»t'  t  li*- i'i(j!.)lrni  coiiin.rt«Ml  willi  tho  deJiornins: of 
catlli*  is  vrrv  "'i-.-at  in  -^nw]:'  sis';»inns  nf  1  lie  l/iiiti-d  Slab's.  la  Toxiis. 
for  ('xaini*!"'.  it  Is  I'.-lt  l!ia-  TliiT-.'uiK.inical  I'l'.MiiuL;;  oi*  call K.' must  l- ore- 
arid'  iiu'luc!"  sr.ipi'  r,;«-;ii  s  U^v  !-]n'Jtfi".  aii'!  Iliat,  tln-n-rorc.  it  isofthi* 
gi'ratrsl  <'«)iis'(jii«':ic.'  !■)  .!«'"]"1;*::m-  vlit-t  li'-i-  !mij:^«' cattle  t*an  bo  sue- 
(•rs.-rii!Iy  ■:«  'iMn:*-  I.  ;{!:'•  i-:iis  ♦■  ■ -!.«.':)i:.-;;ily  liousi-d.  Kxiici'inu-iit-.':' 
;h.'  Stati'-a  in  •  liai  Sin:,*  in'ii-a;<'  M  al  liii--  is  th«*  ca^c  "*  \Vliili-s>iiw- 
in.L^  MJl"  tin  h'»i-ns  ni"  r:  i'::!'.  :]..v/n  stcj-r  IiIm;-' s^'i-m  st-vnv  tivntniK/, 
and  S(tn:«-'\v!:.\'  era*-!,  t  :!••  i'a="'.  tiiat  i  ;:«■ '.■•.•!•.•■:  :.«!i  riMJuii-j.-s  voi'v  iiltl>' 
skill  an'l  tiia--.  ;>a:  it  is  r-if'-.  t ;,;  .  ii  :ai::!  .-  "Ii"  animal  t^  a  surj-riv 
i:!;r  il'"j"T'iM\  aii-i  I;:.'!-  ;.  •^'  •••.■'.;'  I  j.r  v.'i!-:-st  cattlf  may  bi*  ru!i  i:iii 
liniMin"*  !i!:.' a  !l-.«'<x  •»:'   -'•.<■:».  -i^i'l  lliat  lii«-v  Avii:  latl«-u  fa>t»'r»ii:v: 

■  ■  ■ 

<l«''w»ri.:;!  J-  1  ■■::!!  ^  '  !"■  li'-  .  1-  ••'.'  '■-  ■■•  I'.Ki'Vr  :l;a1  (Jt ■!)•  im iii;^  llJlS  ^'IVr' 
ilic  jij'""''  'M'  "I'  "i;I-:5:i::  ■■'.■  '■''  !*'i:_:  la-arlii-al.li'.  and  thai  it  wi:P'= 
a'l"|.{i(I  ':y  lln'l'-  \::-  «■:    ■ :.    ..••   i"!'."" 

In  nn!l':in  N'».  !:•  >.;':!:  •  !\::-.  i-.  i|.j»i  Stji'if.n,  tlu^  iu/ueficial  rcsu!t< 
uf  jli'iii»»'nlii;;  ill'*'  Mali-'l  as  !' ■■I^  -n-.  s  : 

It  jir.'Vi  i:i!i-  •■:■  ■''.>:■■  ir.'.i-.  ".-  i:-  l.'^r  .'i-i'lliri:!!:!;^  ;ni«l  raiiH-hiii;,' (..u.'Lir.i/b-.T. 
s;!\'>  :•  -..i-t    .i-.i  »!!!;'    •■:    li:  i     i:;  !;;:■•'  '/:  '»■"  r."-?ii  iti    l-i-llt-ri:!.:::  auil '.>!' f»  •■■N* -^^ 

piia1'»ii'   ii-.:. !■.■•!-.  a    ;  :■    -i-i!   S;    in  •  o- .i'  r^  j".'.  i'"  !;:r»':it   ("iSTllr  tl'-pnts.  in  hiU";: 
l)ti'-r  <■".)  :i[i'»:..  i...";i'i  'oinl:'  'i.iii-  -    i,i  !  i^ni.rui.^.' 1  ili'-h.  li(.>ili  d"  ^\  iiii-li  >tii  a."!' 
]•!•<>:. ij«:!>  M'l  :■■  l-=;   r  ;-.-i.-'-.  »•.'.•    ■•:!i   « -.-i  of  i'-;ii.-j-.!  t.-aioa  t»!ihf  live  ani:i. ;«'-»' 
i!iii«  li '. .- «   '■   ■•■ii    ■   ;    I;.  •■.•':■  i:!i'r".'  f.  •...        :■;:■'',%"»•:!  i-i  .-a.  li  r.,r.      K«»r  like  ri';«*i':)' *.!: 
ii.i!.\.  ••'.i-aiu.  .".r.il  I*"'"./  I  'i-i'it-:  ." ;  :..<■''  ..  ■■  !  in  (jMr.ii:ii_\  ;i!iil  im]irovi.-a  in  «ii:n;i?y. 

K'pMi'i^-  :']'■  :i:  :"..ni  «>  ii- v  >\:\'-u<  i*i'i\-iv«Ml  'luriaLC  l^"^'*  n.u'i'f' i■' 
a^■.■•■I*l  i'l.;  '\'.::\,  \.!:ii!'  «'•  Ii-';*i''!:;".  ;-  aa  opcrati'iii  that  n-fpairvs  i'a:v.i- 
is  ]!■  '■  'nilii-ni*  ■  ■;•  ■!■.'-:•.•:■■  -.ir .  '!  I-:'  \v.':i:ni>  h'-al  lavni-aMy.  a:-  a  lui'"- 
aiiil  it  is  Mil!  \  •'■■  \:  ■■•.!!.  I.  al  -a.--  s  =  -r  \%'lu':i  the  (>i..rat  ioii  i-;  ira-r"]- 
•  •!*1y  j'.-i-r 'IP!!- I.  i!;;i!  '■  i.ti:,!.. -i  ^  :'pj»ai'ati'»u  and  rhi-Mnic  inllain!::;!- 
li-'ii  ;')•'■  :i:-.-  Iv  ;<:  en.  ;■•■  .ii:'!  ^■■^^  ■.■..■i^'  intern  i"-- willi  tin' huallh  «.'t"  tliv 
a'iin:a!. 

|)r.  i'iiM!'!--.  ia  •  ;:-.•  hi/anma'  l-.-r^Iis^is-ippi  StalitiTi  alj'»v<»  n-foiTv! 
:«■.  «  -;»•.«•;.■: !j\  r,i\  -.'i-.i  tl.f  di-a.  yaii-;;-  •'!'  cah  i-s.  thoiii.'h  h»'  thinks  t!;at 
it  •'  nia^-  \n-  ;-.  ::'. -v.:;!-!  «.a  a'.'.-iiS  .  i'  anv  a'^'.  wiili  littl-  dan^'.-r  ^■■'* 
s  -ri-jas  iiijai-y." 

At  ii;.'  !-!.!•  ■■  uii!  n    ll;!'  ':<  in  in  ii.  (•«■:...   ilu'  y<»ui^'4  ct'i  Ims  ji  small.  butt«'n-liftd. 

a  a.-'. ;.:..    -\\:     .;.!::!::;::■.■    a  »^  !  i.  t-ia.nl.  ;j'a  (:?.-»•]<.     A  f  tvr  a  ffw  ^v^l'k^ 

ii  ^Ii..l!!  'i!-.''  -ill- I..  ;.  '■'  '•  .'  i''..ii  i'  i!--  ."rin:  ii»i^v  .- '.-ti";';!*!:!  h-js  (•«.Tni!U'rn''"d"-i 
t!i:.  ii  a-lc,  «\i«  il':.  ■  l':".'  I'l'  ''•.•'•i.i  J  ii.r-.  «i''l  i!.  I'l'.-'i  ir-  takin.i:  j  Ijhv  ••ut-««-'' 
aii'l.T  !l:  • -'in,  .'■!i''  .1  «  ■  ••  •  I*':- ; !.'  Ir-r"  '■  ■.  loinini  !  ■•«  •!  ;'""'r  a  !..•.:.  NdW  i*- l!r'/:'ii'"y 
III  1)1-1  li'i:.' I  •  .;• ''i..:ii.  ■  :  i  ..  -m  :;,;-:.:  :..  <  r -jail  i  I  '  .  ;.  i  iui\riiii-nt  iii>iruuivii* 
!.)!•  ii'i '■■!■ -li  I'-i.  -r....  :.  ! -i.- 1  ..:■:  ■■/i!..  \.  iili  a '.  ■••niT  oi' i»n»'-i"i»urtln»f  iiui'i'/' 
wi'l'i.r  i-  r-i-'-  ■•<=;  ■!.!!.;•  :  ■ '..  ■•  wit!,  ra:(  i!.::.i:i  »\r;  l-uitfiuir  liilitTcl-' K-ii'-atn. 
i:ia\  all  !.■■:■  A-  ■\  .• -!  »«"i!i::  .i--:.!'  (■■.t  .::'l  in  a  aa'tiU'iii.  Rill  a  fiw  Jn.'p"' '/^ 
1.].  ."..<  ar-  '■'■:'  ■  ;  •  ■  i  '.■."ii  \v  i  :!••:  -■  .  ■.  ;.  ■■  i;:«  i-isii*  loVf.  ami  thi*  iw»rtiunul  *'^'^'' 
v.Iii-  ii  •'.  ..  ■    •         '.:'•■]•]:.  :  r.   I-  i.i'.v,.--  -.'"M  ii«!l  •  jmIh  In  ihc  rail*,  and  inafow'bys 


r    !■:    W.il. 
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BOTOST  07  TI!K   i'\     \- 

Prof.  Plomb,  of  tlie  TtMiiiPssve  Rtiitiuii,  vvitos  ay  follows  regard- 
ing the  method  of  (Iclniriiiii;^-  ;>.n  oliior  animal: 

For  remwvind;  tho  lionw  im  uriUi.iLry  tncut  shv,  willi  a  sf-i-st-rcw  in  tlid  ond  of 
lie  blade  furihi'St  fr.-m  itn-  Ii.iJi.il.>.  iliii;  will  i-iifibh.  tlif  blmii-  to  lu'  ti;;htem'il,  liut 
lot  to  turn  fnim  kMv  lo  si>l".  i-  iii.'r:'.'i'ily  s:it!sr:iflory.  ,V  siriiiiK  niimii!K-iiijr)Be  rope 
isltor.  Kiul  aliout  M  fi.'L't  ni  ttvi'-i'r:;lilli.s  u,iid  10  £i<L-t  of  Ilii'(.'0-ei(;)itliH-iiicli  rope  are 


The  hdi-us  slioulrUii' ri'iuovni  :i:ii  :.!.■:.■  to  till- hc;id  as  in-nsibli',  witlioiit  cuttinKlhi- 
kull  proper.  It  is  iK^it  I.,  .ait  .i.nvti  rinm  o;ii--tnuriii  t.)  om-luilf  iiiuh  of  flfsli  iit 
he  base  of  the  liorn.  Tlio  sinviii;:  sli.julil  !>.>  il.in.'Viipully.  :md  with  long  swet'i*  of 
he  ann  if  jKiysiliW. 

Tlie  most  ilesirul>1i>  nicilm.l  <>r  i'ii.~t<'i)iii.'X  mi  iiiihiKil  for  .k-lutniini;.  so  as  to  kcop 
; mtiafnctorily  ([uk-l.  is  linii-.t  k.  I'iiirl  lln-  ['(■■■t  liimly  l. i^'i'tlicr,  ami  li.iUl  tlw  head 
I  a  halter,  doso  to  thi'  kt.iuii.I.  either  liy  tlie  IiuiiiIh.  .)r  liy  pladng  u  plank  iicrosa 
He  neck.  Tlion  rt'iuov,-  the  lioi'ti  iiji|i..Tiiiiist.  anil  liy  means  of  n  roiw  .jf  futtkneiit 
m^^h,  faKteniHl  whern  tin-  f.vt  .■utiii'  t(\t[i4liiT,  turn  thf  nuiinal  upon  tlw  other 
kie,  and  remoTe  the  ixinaininK  horn. 

Dr.  PhQi-es,  formerly  ..1'  tli.'  Mississi])iii  Station,  on  tliu  otli.T  hand, 
loes  not  apjirovi'  .if  <.-:islin,u;  Ihi'  ulfioi".  slrii!i,u:iT  aninial:;.  ih  thoy  arcs 
if  ten  injiirod  in  (liis  \v;iy.     ile  rif^ 'n!n!..'nd;<  tlio  fnUowing  method: 

A  luUToiv  stall,  with  a  vi-i-y  Ijtt!.-  labi'r.  t'an  Ix'  liiriiu'.l  into  a  kiii.l  of  stocks  in 
fhlcli  an  unimal  nmy  lie  iiuiekly  and  llriiilyfa>ti'ii'.il  liya  liarHrrci-w.  reslinj;  on  tla' 
nn  or  hfiH.  nnotltcr  l^'lihul  llie  liiiii:'.  uii'>  tout'] klu<;  the  t'nint  uf  llie  th^^hond  tlu- 
«Uj.  and  nnotliei- n>r-uiist  the  l.na.it.  liis  liodr  Li  thiu  nndi-nnl  nliiii«t  iini>io\-a- 
!t'.  and  it  rfiiiaiiw  .inly  l"  fa-ili-n  lln'  lip;ii|  to  an  imiiuiviiMe  jHwt  in  front.  Wlii'n 
he  hornw  are  reuiuv(.d  an.l  the  stitiM  lamil,  tiio  nnimid  may  be  released  in  a  few 
ecouds. 

CVLTI\'ATIO\  OK  sri!.Mt-CAM:  AND  MAKINtI  typ  SUdAK  IS  LOUISI.iXA.* 

Loiiisiana  haw  i)!ri>.'.-ilatii';i-;und..'V.)rK'.Ji'g;niizn(i()n.  One  of  thoso, 
■he  Sniiaf  Kx|n.-rliii-nl  Siali'in,  v,-i(hil-.  ]i«id-t[uarli.TS  now  at  Audti- 
XJii  ParU,  Xi'W  ( lilfani-,  is  .'.u'Viituil  vsjuTJiilly  to I'xjuTinii.'nts  rt'j^ird- 
ng  the  soil,  fiTfiliz.  IS,  an.l  mi'tliuil-;  of  cnHuro  I'or  sni^ar-cani.',  vurio 
aos  of  caiio,  an.l  jnamifai'luii' .-f  siigi'r, 

Wliile  in  sol  11..-  ;^n;;::r-:.i'o'ini.'!ng  iv,::cion^.  as  Culia,  the  sugar-cane 
s  generally  gmwn  tkiouKh  .-i  Lm^j;  si'i-ii.-s  of  year.",  each  season  from 
Jie  stubblu  of  till'  ]ir^'vi>ins  ^.■a--^on,  in  Louisiana  fn^mtciit  roplantiug 
s  founil  necus^ary:  f.tv  tiiis  tlii>  tane  its.'lf  it?  nfjinl.  The  quantity 
required  is  very  Iargi>  an.l  makt.-..!  nn  inijHirtanl,  factor  of  the  cost  of 
)ugar  prd.luctl.ai.  Tl!.*liiw.'r]':iit  of  tint  sLafkiw  rii-hest  in  available 
mgar.  If.  lli.-n,  Ihr  ii[i|icr  jmit  <if  the  j^talh  ooiihl  bo  MUi;cessfuIly 
iBodfor  ijlantiii^agivai  s;iviii),'.if  sugar iniglit  result,  -Experiments 
»nductcd  thr.High  two  suci-o-^ivo  st-a-jons  have  indicated  that  the 
ipper  parts  of  th"  stalk  an-  luily  cqaal.  if  n..!  suiu'rior,  to  the  hjwer 
'or  eced.  Tin-  .lii-,-ci.ir  nf  '.iie  Station.  Prof.'ssor  Htiibbs,  conchidos 
;hat.  "coul.i  a  practi.-al  ivny  b.-  i-s!al.]islied  for  utilizing  tho  upper 
Jiird  of  till!  i-an-  fur  sn  .1.  imd  i,'riiiding  tlii'  ivnuiinder,  an  iuimenso 
jain  wouM  vaiiv  accrue  l.i  .mr  industry." 

EfFfH.t  nf '/..:' I'll -.-r-s  •„,  .■.'.^ly-r'j.i--.— ■■•Olio  of  tho  chief  aims  .>f 
ihis  Stiitioii  is  In  lind  ;i  iiTiiliz-.T  th:tt  will  pi-. » inc..-  a  maximum  ton - 
iiogo  with  a  inaxiniuiji  sn!.:-ir  ..-oiitf-iir  upon  th.'  s-^ils  of  Louisiana." 
Fo  this  end  a  L,'n-;i.l  v.iri.-ly  ..f  LXpcrimc-iils  havo  been  lujido  to  test 
iherequireiH.-iitsoftlj.'Siiil.  llie  fm-nisul'  iVrtiliz.'rse.<pocially  adapted 
X>caiie,  and  th.-  .]ii:uiliii.'S  nn.st  ]ir.ifii;i'i!(-.  ^[airrials  containing 
aitrogon,  ph.isph.irica.'iil.  a:id]...tasli  in  .lili'i-rv-iii  forms  and  amounts 
lave  been  used.     Ain.>ng  the  cinehisions  arc,  that: 

(1)  H!trc«en  is  -i-.atlv  i,...-.!...I  l,vth.'  s- ids  of  U\\ 
taioeindieati'-stlKii  im.ni-'i.r  lln'l-a.lini;  fnrmsor  t 


li  Sialiotu,  BulleliDD  ^'oti.  10,  3U,  31,  and  33. 
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riority  (.vtT  ib.c  '.llu-rs.  aiul  tlial  tho  nitroffon  i»i  rotton-si^cu]  iiiml  (a  cheap  hor.'.e 
]!:'o.|iul'  i>  ;:s  fli\"ft  ivi'  us  i)i  tJn- ('u.-ULt  iiiiin.)rt«sl  in:itor::iIj..  Ukv  iiitraU'uf  rhJilsuI- 
pl.Mtv  «»r  .•uiiiiK'iii:'.  <lri«''i  i»i«»n<{.  (■(»-. 

'"it  Kvc<-s.-i\"  •;i;;tiiiiii.  s  j.f  iiitn);^"!!  lijivc  this  yc.-ir  hoi-n  hut  j>artially  iitlli/.K!  hy 
til  •{■••«)').  jjinl  "Mu*  jilwavs  ill  iari«ii?«;  tt>  kw^:!:*  cci/.oii*.""'  The  exTicriiiU'iits  nf  ihe 
])ii<  thn'c  y<»:irs -itn)iij;ly  siiv-r -si  !ii:il  Irnt^i  'Jl  im -I'i  ]h;1ith1s  r>f  nitn»;r«^Ti  ].h.t  :icr.> 
(tile  ii!n(»iiiit  fniirid  in  iruMi  :V»i»  lo  t;<Ki  ])(»nn'ls  of  cittoii-si  inI  nioah  an*  all  t!i;il  oan 
iM^  |irMJif;!ily  ii-;'-«l.  To  pr.-iliicc  tht-  ImsI  iv.'UltM  ihi*  iii!.r:j.m.'ii  sh«»iiM 'm' (.oiiibim-J 
with  iniiif'rnl  ii\;\inn*i  s. 

(."I)  'I'll  '  iiiiihM':!]  :iMiriur««s  ;il'i?K;iri'\viihont  «li'«-i<l«*:l  «*(Toct3,  oxc.'opt  on  rn.'W.vrr«iund>J 
and  p  .ii-Niiir  faMuv/s.  an*l  v:v:\  tln'ii  tho  yi»'lils  aro  often  much  iniprove<.l  hy  nitn)^'- 
(•n«iiis  i"rrtili/<'i's. 

(i)  Tlu»])linsj»li'»rif  a  'ill  in'.'<li'<l  by  th;.»  j^oii^of  tin*  Statt'ls  lu-st  Kiip])litHl  in  th»'S<>lul'I«' 
f«»iT.i.  as  a<"i«l  (»r  siipi  rplu»sj)li:iit'.  t]uju;rh  tli*'  iiisoiublf^  lornis  in  (/harlostun  •"  Mo;:is." 
Orrhilla  ami  (Iraud  (*nyn'.;iii  v.i«:nii»-^.  ^'ciri  to  lx'  availahK'  aftt.T  lap-»*s  of  time. 'I'*- 
j>t'ii(liii.u:  ujMjJi  111,'  cJianu'u:-  of  tlii'  soil  an.l  tii»^  linrncs'^  of  Ihi'  feriilizfi'. 

'..■))  lj.\-.H'ssiv«'  '|i!anlitl".>  «..f  -.liosphnric  aL"i«l  art*  not  econoniioal.  though  tht^y  an' 
not  alto;,'»-t!u'r  lust.  From  -iu  lo  70  lunmds  per  acre  si't-ni  to  lu-  <ir.lhiariiy  thv  limis 
for  ]):-olilal»K'  |)Voclni'(inn. 

i>)j  I'nia-^h  in  ^nnU  ipiarititi»*s  proihicos  no  a])paront  t'lft'i'ts  iiixm  eithi.T  tuniia.L^».'i'r 
su^Mr  <-oii<5'ni.  liH  in  cx'Tssivi*  tpiantitics  for  sevoral  yoars  un  the  sauu*  suiJ  intTfcb*'-' 
tlu'  yicM  l»ui  iiui  iIk'  sa.^^ar  (.-ontriil. 

7/V'  flro'wt'j'-  (if  hi  ml  for  su'iar-r^yne. — Exvorimontrf  on.  the  eJlWt 
of  tilv-  ilruiiia-'f.'  coiKluctcd  Tor  two  vrai's  show  a  decided  advaiitniT'.' 
in  favuv  (.»F  di'iiiuini;'  >\\r\\  lau'ls  as  lhi.>se  expfriiiiented  upon.  Thi' 
jLVt.ri'at'H' hn'rca--'' of  virld  bvlhi^  tilrd  pLats  over  the  untili?fl  was  ;it 
the  rat'/  (>r  -i.^ir  l«.»iis  nt'  ('.a!io  ]»:'l*  acre.  ''Besides  givinj?  ii  bt-tUT 
vp.'Id  n(  caiieaud  su^'ar,  th(»  til"-.lraiia.-d  hinds  are  warm  and  nielk'W. 
so  tiial  i'o(.)ts  ];«.'rM'li'ai:'  iiMitM^asily  and  diieply,  anrl  are  thus  k'itt'i' 
aMc  to  ivsist  drMu;j:hl',  while  in  wrt  ■^voather  tlie  e'xeess  of  moisturi* 
is  di'..wii  oil'.  (.)u  lli('^<'  lan<ls  al<')  ilie  sii(.»w  im.'lt?  at  L'ast  a  w«vk 
»'aiii<'".'  «»ii  ail   -'.x^'raico.  a.'id  vr.-;>'lalIo:L  advances  I'ar  more  rapi'lly." 

"  I  ^I'aina.LT'' is  ^^^  Ih"  lirs*  imjJovlaiK'f  to  tlict  siii^'iir  planter,  ^■iln■■•■ 
r:\\U'  !\'v;.4s  \\\  AVi'll-ui-aiiii'd  laiid."  •*Til'*  drainage,  like  'ditfusion,' 
is  siirrlv  hut  slow  I V  (Miiniin;'." 

T/'f  (h'fi'i'.siuft  /,!'(>■■■  f  s:^  fnr  iii(  nuiitiifaclun  of  suarir  froin  vdiK,— 
T!h*  sLi!ii«' S!ail«)ii  lias  ia:rlo  cxi;  iisivt' h'sts  oi*  th(Ml illusion  pr(.K.'«->> 
for  tl.<'  TiiaiiiilV:'.'Krrr  ^^\'  siiL.Mr  ;i!i.i  j)uhlished  llio  results  in-i>nc  of  it-^ 
i»iil!(  tins,  ;:I\  ii:;:.r  d^'tails  ..'i'  lua.iMiVictnre  and  incthoils  of  ehiriticatiou. 
K.\cv!hin  !«'S-;;t-  "v,'!-*' <;!»iaiin'«!  throuiiiiout.  The  niaxinuim  vivl'l 
jn-r  loii  'a;is  •?'■«.;  ]);•".;  li.' >  uf  (•(.Jiniin'rcial  sugar,  equal  lo  vUO.To  i)OUinl> 
[nivr  su.T'*..'  p.-r  I. -,11  .)/  e:{iio.  Wiih  tli(.'  ])ost  milling  applied  lorriit\- 
ilar  call'-  ila-  (:ii.ii.li;  v  (,{'  (Mmin'.'i'ci:-!  suu'ar  would  l)e  fr«.nn  18i»  to'^O'i 
lM;:^.)ids.     'rii;'  tMoiiv.:.iii-  supfi'ii'ritv  of  ililfusion  over  niillinic  is  tliu> 


d'-iiiMiis- r.il"."i. 


\i  I  h.' liii'.t' '.r  'iiis  writing  lii"  diiTusi()n  ja'oee.ss  has  heeu  intii'- 
liu'.-'.  li  ill  ru(-  o;'  .^ix  (.!"  tJii^  largL'si  ])lantatious  oi'  the  State. 

.STATISTICS   OF   TlIK   STATIONS. 

KxjH'rinio.'ii  stations  ]i.-ive  hot'nin  o})(»rat ion  during  the  yt>ar.  untl«T 
tin*  act  <»r  ( '<>:i;4r«*-s.  aj»].rovejI  ^larch  v*,  ls8i'.  in  all  tlie  States  except 
M.'iitana.  Noi'tii  I>akut;»,  and  AS'asliiiigton.  In  st'veral  Stat*.-s  tii" 
rnit»'.'l  Siai's  ui'ni.t  is  'iividriL  so  ijiat  r«.)rty-thrtH^  stations  in  thirty- 
niui  S>it"<  jir-  r«  <'.'i\iu.i;-  iiion.'V  I'l-oui  th(»  Unite-l  Sti;ti»s  Tn*asuvV. 
in  fiii'li  ,•,;■  ilic  Siao's  cf  ('-)nii.;-ticnr,  Massachust'tts,  New  Jersey, 
and  Xfv.-  \i]]<  a  ^rjjaratt'  siation  is  maintained,  entirely  or  in  part. 
I'V  Si;ii<'  I'nnd..  and  in  i.ouisiiHia  a  >tation  for  sugar  experiments  is 
in«i'ii;iin«'d  mainly  l»y  I'nnds  coiiii-ihutrd  hy  sugar  idanters.  In  many 
'raiti's  l::'.'r.cli  or  su-'st:it  i-.n-;  liave  hccn  established.     If  branch  Jr 


bftuxoluiliiil,  tlic  immbiii-of  statioiio  in  tUo  UiiiU^l  ^Ului 
H-tiiey  be  included,  it  is  sixty-three.  These  staliooa 
ptundrod  and  ninety-three oERuere,  and.  with  thisOffico, 
ab(nits;25,0U0r<-raiimira,  of  which  tlioyrcfeivo^tiOixoOil 
the  national  Treasury,  the  rest  coming  from  State  governments 
3ther  sources, 

iriiig  the  calendar  year  1880  the  stations  havG  published  forty- 
mnual  reports  and  two  hundred  and  thirty -seven  bulletins, 
e  sta,tions  hare  made  numerous  changes  in  the  personnel  of  the 
i  during  the  year.  Only  thoso  in  the  directorship  can  he  men- 
d  here.  Florida  has  elected  J.  P.  DePass;  Michigan  has  lost 
in  Willits,  who  resigned  to  become  Assistant  Secretary  of  Agri- 
ire,  and  has  elected  in  his  place  Oscar  Clute;  Minnesota  has 
m  N.  W,  McLain  in  the  place  of  Edward  D.  Poi'tor;  Missouri 
elected  E<lward  J).  Porter  to  succeed  J.  W.  Sanborn;  Nebraska 
•hosen  L.  E,  Hicks  to  succeed  C.  E.  Bessey;  the  New  Jersey  Sta- 
have  lost  their  director,  George  H.  Cook,  by  death.  His  place 
od  for  tlie  time  by  ilerrill  Edwards  Gates,  president  of  Rutgei-s 
•ge,  witli  which  tlie  Stations  are  counectod.  E.  M.  Shelton,  of 
^.ansas  Station,  resigned  his  position  to  accept  one  in  Australia, 
10  successor  has  been  appointed.  George  T.  Fairchild,  president 
le  Kansas  State  Agricultui'al  College,  with  which  the  btatiou  is 
ected,  has  executive  charge  of  the  Station,  and  I.  D.  Graham, 
tary  of  tlie  Station,  Invs  charge  of  the  oflico  and  correspondence. 
act  of  the  legislature  the  experiment  Station  of  the  University 
eorgia  was  removed  from  Atlions  to  Griffin,  Ga.,  whore  it  is  in 
ition  under  the  title  of  the  Georgia  Experiment  Station,  with  . 
Bedding  as  director.  The  chemical  work  is  done  by  special 
wrt  at  the  University  of  Georgia,  bnt,  if  the  present  plans  are 
ed  out,  will  he  removed  to  Griffin  as  soon  as  laboratories  can  bo  ' 
iied.  Tlie  cunncclion  of  the  Station  with  the  University — tlie 
;ution  which  received  the  benefits  of  tlie  lantl-grant  act  of  ISUi — 
istnictivelv  prcst^rved  by  allowing  that  institution  a  minority 
isentation  in  ttio  governing  board. 

!ps  ha\-e  bti'n  taken  in  Arizona.  Now  Mexico,  and  Utah  to  obtain 
jpriations  fnmi  the  Unitcil  Stat-es  government  for  the  main- 
ice  of  experiment  stations  in  these  Temtories,  and  a  partial 
lization  lias  been  eilected  iu  each.  These  stations  are  located 
cson,  Ariz.;  l^asCruces.  N.  Mux.,  and  Logan  City,  Utah.  Their 
tors  are:  in  Ai'izona.  S,  M,  Franklin;  in  New  Mexico,  Hiram 
ey,  prcf^idniit  (•!'  the  agi-Icnitural  college  ^yith  which  the  Station 
mected,  and  in  Utah,  J.  W.  Sanborn. 


\ 
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LINES  OF  WORK  PUBSUED  AT  THE  8TATIO^'S. 

In  the  foregoing  taljle  an  attempt  has  been  made  to  classify  tb 
linos  of  work  pursued  at  the  stations  in  a  convenient  manner,  to  wiow 
as  far  as  practicable,  the  scientific  aspects  of  the  work  in  connectioi 
with  its  economic  application.  A  general  survey  of  this  table  \ril 
show  that  our  stations  are  conducting  a  wide  range  of  scientific  re 
search  in  the  laboratory  and  greenhouse,  and  an  equally  large  amoun 
of  practical  experiments  in  the  field,  the  orchard,  the  stable,  and  tb 
dairy.  Twenty-seven  stations  are  studying  problems  relating  ti 
meteorology  and  climatic  conditions.  I'hirty-one  stations  are  a 
work  upon  the  soil,  investigating  its  geology,  physics,  or"  chemistry 
or  making  experiments  in  tillage,  drainage,  or  irrigation,  or  conduct 
ing  soil  tests  with  fertilizers,  or  in  other  ways.  Thirty-five  station; 
are  making  analyses  of  commercial  and  home-made  fertilizers,  o: 
are  conducting  field  exi^orimonts  with  fertilizers.  At  least  ten  sta 
tions  either  exercise  a  fei'tilizer  control  in  their  respective  State 
or  make  analyses  on  which  the  control  is  based.  Thirty-nine  sta 
tions  are  studying  the  more  important  crops  either  with  regard  ti 
their  composition,  nutritive  value,  methods  of  manuring  and  culti 
vation,  and  the  best  varieties  adapted  to  indi\ddual  localities,  or  witl 
reference  to  systems  of  rotation.  Twenty-five  stations  are  investi 
gating  the  composition  of  feeding  stuffs,  and  in  some  instances  mak 
ing  digestion  experiments.  Seventeen  stations  are  dealing  with  qnes 
tions  relating  to  silos  and  silage.  Twenty-four  stations  are  cud 
ducting  feeding  experiments  for  milk,  beef,  mutton,  or  pork,  o 
are  studying  different  methods  of  feeding.  Eighteen  stations  ar 
investigating  subjects  relating  to  dairying,  including  the  chemistr 
of  milk,  creimiing,  butter  maKing,  or  the  construction  and  managt 
ment  of  creamcu-ies.  At  least  thirtv-three  stations  are  studvia; 
methods  of  analysis  and  other  chemical  work.  Botanical  studie 
occupy  more  or  less  of  the  attention  of  thirty-three  stations;  thes 
inclucle  investigations  in  systematic  and  physiological  botany,  my 
cology,  with  especial  reference  to  the  diseases  of  plants,  testing  o 
seeds  with  reference  to  their  vitality  and  x^^rity,  classification  o 
weeds  and  methods  for  their  eradication.  Thirty-five  stations  worl 
to  a  greater  or  less  extent  in  horticulture,  testing  varieties  of  vegeta 
bles  and  large  and  small  fruits,  and  making  studies  in  varietal  im 
provement  and  synonymy.  Nine  stations  have  begun  operations  ii 
lorostry.  Twenty-five  stations  investigate  injurious  insects  with  i 
view  to  their  resta-iction  or  destruction.  Fifteen  stations  study  am 
treat  animal  diseases,  or  perform  such  operations  as  dehorning  o 
animals.  At  least  four  stations  are  engaged  in  bee  culture,  and  tnre 
in  tlie  raising  of  ])oultry.  Sugar  making  is  experimented  with  at  si 
stations,  but  the  Louisiana  Sugar  Experiment  Station  does  farmer 
in  this  direction  than  any  other. 

In  oollectiug  data  for  tliis  table  the  publications  of  the  stations fo 
18S8  and  ISS'J  liave  l)(?en  chiefly  used,  tliougli  in  some  instancesthes 
have  l)een  sunpleiinMited  by  special  re])orts  and  other  informatio 
received  l)y  tnis  ( )nice.    Inasmuch  as  there  has  not  been  opportiuut 

lo  verify  tlie  tables  by  correspondence  with  the  stations,  it  sliould''fc 
ponsIdonHl  as  only  an  ap])roxiinati'ly  corn^ct  exhibit  of  the^vayi 
■vliich  the  work  of  research  in  agriculture  is  distributed  amon^r  t-^ 

>talioiis. 


i         0ULTX7RAL  SOHOOLS  AND  OOLLBGIGS   IN   THR   UNITED 

STATES. 

EJUSAXA. — Auburn:  Agricultural  and  Mechanical  College,  Alabama  Polyteclmic 
Institute;  president,  William  LeRoy  Broun,  M.  A.,  LL.  D.  Abbeville  :  South- 
east Alabama  Agricultural  School ;  principal,  J.  S.  Espy,  B.  S.  Athena :  Nortli 
Alabama  Agricultural  School;  principal,  C.  L.  Newman,  B.  S. 

BIZONA. — Tucson:  College  of  Agriculture  of  the  Univei*sity  of  Arizona;  president, 
Merrill  P.  Freeman. 

BKANSAS. — Fayettevllle:  Arkansas  Industrial  University;  president,  Edward  Hun- 
ter Murfee,  M.  A.,  LL.  D. 

4LIF0RNIA. — Berkeley:  College  of  Agriculture  of  the  University  of  California; 
president,  Iloract*  Davis,  LL.  D.;  Dean,  Irving  Stringham,  Ph.  D. 

OLORADO. — Fort  Collins:  State  Agricultural  College  of  Colorado;  president,  Charles 
L.  Ingersoll,  M.  S. 

ONNEcncxn". — 3i(f>z,s^W(i (post-office,  Storrs):  Storrs  Agricultural  School;  principal, 
B.  F.  Koons,  3L  A.,  Ph.  D.  New  Haven:  Sheffield  Scientific  School;  president, 
Timothy  Dwij<ht,  D.  D.,  LL.  D.;  director,  Greorge  J.  Brush,  LL.  D. 

ELAWARE. — Newark:  L)el:iw:ire  College;  president,  Albert  N.  Kaub,  M.  A.,  Ph.  D. 

LORIDA. — Lake  Citi/:  Florida  State  Agricultural  and  Mechanical  College;  presi- 
dent, Frank  L.  Kern.  ^I.  A. 

BORQIA. — Aihen:::  Georgia  State  College  of  Agriculture  and  Mechanic  Arts,  of  the 
University  of  (Jeor^iii:  chancellor,  William  E.  Boggs,  D.  D.  CutJibert:  South- 
west Georgia  A gii( cultural  College;  president,  Benjamin  T.  Hunter,  M.  A. 
DaJdoneya:  Nonb  (^iorgia  Agricultural  College;  president,  William  S.  Basin- 
ger,  M.  A.  Miilcdijrrille:  MiJdie  Georgia  Millitary  and  Agricultural  College; 
president,  J.  Coltoii  Lvn<»s,  Ph.  D.  Thomasvilie:  South  Georgia  Agricultural 
College:  presi<lr'nt.  (f.  "M.  Lovojoy. 

XINOIS. — Lrbana:  College  of  Agriculture  of  the  University  of  Illinois;  regent, 
Selim  H.  PealKMly,  Ph.D.,  IjL.  D. ;  deun,  George  E.  Morrow,  M.  A. 

WIANA. — Lafai/ette:  Tlie  School  of  Agriculture,  Horticulture  and  Veterinary 
Science,  of  Purdu*^  University;  i)rosident,  James  H.  Smart,  LL.  D. 

)WA. — Anies:  Iowa  State  College  of  Agriculture  and  Mechanic  Arts;  president,  W. 
L  Chamberlain.  LL.D. 

!ansas. — Matihattan:  Kansas  State  Agricultural  College;  president,  George  T. 
Fairchild,  M.A. 

■JENTUCKY. — Lexingtim:  Agricultural  and  Mechanical  College  of  Kentucky;  presi- 
dent. James  K.  Patterson,  P]i.  D. 

OUISIana. — Baton   Uonge:   Louisiana    State    University  and  Agricultural    and 
Mechanical  Ct»lli*go;  presick'iit,  J.  W.  Nicholson,  M.  A. 
JNE. — Orono:  Elaine  Stale  (Jolle'jje  of  Agriculture  and  the  Mechanic  Arts;   presi- 
dent, Merritt  ('.  FernaKl,  M.  A.,  Ph.  D. 

ARTLAND. — Aqr'icultural  College:  Maryland  Agricultural  College;  president, 
Henry  E.  Alvord.  C.  E. 

ASSACHUSETTS. — Amherst:  Massachusetts  Agricultural  College;  prasident,  Henry 
H.  Goodell,  M.  A.  Jamaica  Plain:  Bussey  Institution  of  Harvard  University; 
president,  Charles  W.  Elliott,  LL.  D.;  Dean,  F.  H.  Storer,  B.  S.,  M.  A. 

ICHIQAN. — Agrii'uUural  College:  Michigan  -iigricultural  College;  president,  Oscar 
aute,  M.  S. 

INNESOTA. — St.  Anih<fny  Park:  College  of  Agriculture  of  the  University  of  Minne- 
sota; president,  (^'yrus  Northrop,  LL.  D.  State  School  of  Agriculture  of  the 
University  of  Mirmesotii:  nriiuripal,  W.  W.  Pendergast. 

VSSlSSlPi^i.—Agrirnifura I  College:  A;rricultural  and  Mechanical  College  of  Missis- 
sippi; prosi(l<'nt.  S.  D.  Lee.  Rndney:  Alcom  Agricultural  and  Mechanical 
College;  jaesLI'-nt.  John  H.  Burrus,  M.  A. 

ISSOURI. — Cohnabia:  Ajjrricultnral  and  Mechanical  School  of  the  University  of  the 
State  of  Missouri:  chairman  of  Faculty,  M.M.  Fisler,  D.  D. 

EBBASKA. — Liiu'oln  :  Iiuhistrial  College  of  the  University  of  Nebraska ;  acting 
chancellor,  Charles  E.  Bessey,  Ph.  D. 

■VADA. — Reno:  Scthool  of  Agriculture  of  the  Nevada  State  University;  president, 
Stephen  A.  Jones,  M.  A. .  Ph.  D. 

IwHampsuire. — Hanover:  New  Hampshire  College  of  Agriculture  and  the  Mo- 
ohanic  Arta  (in  connection  with  Dartmouth  College);  president,  Samuel  C. 
Bartlett,  D.  D. ,  LL.  D.  ;  Doan,  Charles  IL  Pettee,  M.  A.,  C.  E. 

Jersey. — Neir  Bruusirich:    Rutgers  Scientific  School  of  Rutgers  College; 
president.  Merrill  Edward  Gate.^,  Ph. D..  LL. D.,  L. II. D. 

f  Mexico. — Las  Cruces:  Agricultural  College  of  New  Mexico;  president,  Hiram 
Hadle7,M.A. 


I 


Htvw  Yoax.—  lHuuia :    CkiOnsa  at  Agriuultnro  at  Udmall  Uulvtinil)-:  prMiilm, 

Caiarlw  Kmidall  Adams,  LL.  P. 
KoiiTH  CiROr.iNA.— Br7WiJ(?i;  North  OftiuliiaCoUegniof  Ajffuailurm  uod  UnctauiK 

AxU>:  iirBBidftil.  AlfjauUor  Q.  HollaUay. 
OHIo.-C.'Wum^tw;  Oluo  Slitto  Univcwity:  wusiJaut.  Willbni  H. Scott,  li.  D. 
OuEOON. — Oorvallit:  Orcgoo  SUito  Ain^culturtil  Collti^ ;  pruailent,  B.  L.  AnuU, 

M.  A. 
PuxxsixvAHU.— /jfitfe  CoUege:  Peimaylvanja  Statu  CoIIpcw:  [in»>Uiait,  fiHtre*  V. 

Athcrfou,  IX.  U. 
BBODElBLAin).— £ln«ltto^:I{hcKl«IKlanIlStllU^AK^cldtunlJS■!luRll:  jirinfipftl.  JnbD  | 

U.  Waahborn,  Pli.  D.    Proviilfni^:  ABrinullutalimdHciiiitilk'  Oepuruiicotd  I 

Qrciwn  Unifnrgltv:  prpeldmit,  It'^v.  Kliatut  Brajtunin  .Vniltvw^,  D.  R.  LL.  0.      i 
SoDTH  Cabolisa.— Coiuro/.ia;  t'oUngo  oS  Agrimlturv  nuil  Mi-nliiuiic  Art*  of  itar  'I 

Uuivereit;  of  Sontb  Curolliin:  president,  Jolm  M.  McBrt'ttt'.  I'll.  I*..  U.  0,  I 

Orcmgdiurg-  Claflin  Untvi-raily,  CoJleee  irf  A^lculturw  and  Mifilisnlu:'  loKt  I 

tutei  pTHMOeitt.  L.  M.  Duntnn,  D.  D.  I 

Bo  crTH  Dakota. — Brootcinaii :  grmtb  Diiltuta  Agriciiltuml  CcUfgn  imsailfatliniit  || 

McLofjth,  M.  A.,  Ph.  D.  '■ 

1«ssKSSS&.—K»oxvilU  :  State  Agrttrultura)  nnd  Mcvlianicnl  Culkwe  of  Uw  Cni- 

vereity  rf  TeniKSHeci  pntsideat,  Cliarlee  W.   Dabtioj,  jr..  Ph.  D.,Ui.E3.: 

liean,  TliuiiKM  W.  Jurdiui.  M.  A. 
tax/iS.—College Stadtrn :  A^i<uIturAlttiulM(!<;{muiiu>lCi>Ui!gf<a(TuEKfi  rJuimuc 

of  ColIuKG  Fui^ultv.  lAutu  L.  Mr.Inni*,  M.  A. 
Utah.— Lofltt'i  CT/;; ;  Utah  Agricultiirftl  ColUw !  prwiidcnl,  tlorpmor  A.  L,  TlMmfli 
Vermont.— B'lrtiii (if (/» :  UuivHrsity  of  Vermont  aiutStsio  A(:rinUiunU  C-^wr 

presidwit.  Matllifw  u.  Butifcbaui,  D.  D. 
TiitftWiA.— iJidcfcuifdM ;  Virgiuui  Agrroullumi  iuiil  M'^ltaolrai  CoUe^ ;  praudom. 

L.  L.  Lumox.    iiumiituH  :  Hampton  Numial  (tod  A^cultnral  lostitute :  piai- 

dent,  Samuel  C.  Amiatrong,  LL.  D. 
Wbot    VjRoam.—Morgantomt :   West  Virginia  UniTenrisy ;   imaiitaii,  E.  It 

TuniOT,  LL.  D. 
WreoONSDi.— JfadisoB .-   CoUpkb  of  ^V^riculture  of  tlie  tToiveniity  of  '^iftMOrfs: 

president,  T.  C.  Chamberfia,  Ph.  D.,  LL.  D. 


I 


AOttlOULTITRAI. 


nECEKTLY  OBOAKIZED. 


Ill  acoordanc«  with  n.  recent  act  of  tho  le^islatur©  of  Xtirth  Cur- 
olitia  liu  jndc'poudent  institution,  called  the  North  Caruliuu  C^Dfji!'    | 
of  Agriculture  and  the  Mechimic  Ails,  has  beefn  organized  at  K.il"ii;!i 
and  Alexander  Q.   HolWlay  elected  proeideiit.      The  i.;,' 
coursti  of  the  Uuivi^raity  of  North  Carolina  has  "boon  di 

Th«  Agi'ioultural  Coucgo  of  New  Meiico  was  *stuh_i- 
act  of  the  le^islatun*  of  t1io  Ten-ilory  duriug  the  sessi*.!!)  ■  ■■  i  -  -  - 
Tho  institutaon  has  been  located  nt  Liw  Cruces  and  Hiram  Haillt;, 
M.  A,,  elect-ed  pre.'^idout,    A  college  buildiu^  is  being  orwijvl.  , 

Tho  Agricultni-al  CoUoeo  of  Utah  va»  eMablislvfd  by  lui  arto( 
the  legislature  of  thy  Torritory  approved  Maroli  H,  lSSiS,*fc35,O0f>  bo 
ing  appropriated  for  tho  puriiost!.    The  liislit»tion  has  bcou  locswd 
at  Logan  City.     Goreruor  A.  L.  Thomas  Us  prcMidimt  4iud  J.  T,  i, 
Hammond  suptiriulondeiit,    A  college  buildme  is  "being  orwtoii.        ' 

Tiie  Uriivevsity  of  Arizona  was  establULoi!  liy  uu  act  of  the  l»p5-  t| 
kture  of  thy  Territory  passed  during  the  soMlOH  of  H?SS-8a.    It  a 
located  near  Tucuon  and  Royal  A.  Joluisou  hoi  beou  elected  cLan* 
cellor. 

PARMEKS'   INBTITCTTES. 

From  reports  received  at  this  Office  during  iSdH  ha*  boon  compile 
the  ftjllowing  list  of  Status  in  which  instituiea  aiv  hclil,  with  Ui» 
names  and  addreases  of  State  offict-rs  and  others  from  whom  infornift- 
tion  regarding  tho  institutes  may  be  obtained. 

Alabama, — Instituteg  ar«  hi?ld  undor  the  directitm  of  tbi>  RIai«  CotoniiMioiivT  if 
A^iculturi'.  in  ftcoordanc.i  with  itn  act  of  tiio  ltwiidatnm»ppm*«d  F«-t>ni«7  S8,  ISSL 

AddiessK.  F,  Kulb,  Gaiumls8luui.>t  of  A^icultuie,l[f'~' ~     " 


•— InitStateB  an  held  under  fhe  diraotioii  of  t&e  State  Board  of  Agri- 

AuuTess  F.  J.  Anxii3,  secretary  Stato  Board  of  Agriculture,  Fort  Collins,  Colo. 

Connecticut. — Tlic  anmwil  convontion  of  the  Statft  Board  oi*  AjL;:ri(MiltunMs  in 
fact  a  Fai'mers'  Institut(\  Olhor  meetings  are  lu*Ul  un<ler  the  aii-i'iicos  of  the  l)(.:ir<l 
in  different  i>arts  of  the  State. 

Address  T.  S.  Gold,  secretary  State  Board  of  Agriculture,  West  Cornwall.  Conn. 

Delaware. — Institutes  are  held  in  the  several  counties  ^\ith  the  aid  of  aj)propri- 
ations  by  the  lep:islatiire. 

Address  l)r.  J.  J.  Black,  Now  Castle,  Now  Castle  County;  J.  A.  Fulton,  Dover, 
Kent  County  :  C.  C.  Stookley,  (Jeorp:etown,  Sussex  County. 

Ilxjnois. — Instiuites  are  held  by  the  Slate  Board  of  Agriculcure,  county  agricul- 
tural sc>cieties,  and  other  local  or;::anizations. 

Address  W.  C.  Ciarrow,  secrretary  State  Board  of  Agriculture,  Sprin-clicM,  111. 

Indiana. — By  an  act  of  the  legislature  approved  March  9,  l»sy,  institutes  are 
held  under  the  direction  of  the  trustees  and  faculty  of  I*urduo  University. 

Address  W.  C.  Ljitta,  M.  S.,  suix»rintendent  of  Farmers'  Institutes,  Purdue  Uni- 
versity, Lafayette,  Ind. 

Iowa. — Institutes  are  held  under  the  directionof  a  voluntary  organization  termed 
the  Iowa  Association  of  A,«:?ricultural  and  Industrijil  Instruction. 

Address  Georic<'  VimrEoiiten,  Sivretary  Iowa  Association  of  Agricultural  and  In- 
dustrial Instruction,  l.cnox,  Iowa. 

Kentucky. — Tintitutos  are  held  by  a  voluntary  organization  known  as  the  Ken- 
tuckv  Farmors'  l7i*^(itut(\  oi"  wliirli  J.  D.  Clard^',  of  Newstead,  is  president. 

Address  C.  Y.  Wilson,  ('oinynissioner  of  Agriculture,  Frankfort.  Kv. 

Massaciilsktts. — Institutes  are  held  under  the  din^tion  of  the  Slate  Board  of 
Agi'iculturi'.  co-opi.ralin.r]:  witli  agricultural  societies  and  fanners'  clubs. 

Address  W.  R.  St'ssions,  secretary  Massachusetts  State  Board  of  Agriculture, 
Boston,  Mass. 

Michigan.— Institutes  are  heldun<ler  the  direction  of  the  State  Boiird  of  Agricul- 
ture. 

Atidress  Henry  G.  Reynolds,  secr«.tary  Stato  Board  of  Agriculture,  Agricultural 
College  Post-ollitt',  Mich. 

MiNNKsoTA. — Institutes  are  hild  under  the  direction  of  aboard  of  administration, 
consistin*^  of  two  ri'Lcents  of  the  Universit}'  of  Minnesota,  and  the  p^'si^^JIlt.•i  of  the 
Farmers'  Allianci',  Siate  Agricultural  Society,  State  Horticultural  Society  and  Slate 
Dairy iiRMi's  Ass<  K'iatioii. 

Ad'dn»ss  ().  C.  (i^•^'^^  superinteinlent  of  Farmers*  Institutes,  1135  Sixth  street, 
southeast.  ;Minneaj)olls,  Minn. 

Mlssouia. — InstituU»s  are  held  un<ler  the  direction  of  the  State  Board  of  Agri- 
culture. 

Addivr^s  Lf'vi  Chubl>uck.  SiC notary  Stale  Board  of  Agriculture,  Columbia,  ]kIo. 

Ne\v  IlAMisiiiJiD.—Instituti's  are' lu'ld  under  the  direction  of  the  State  Board  of 
Agriculturt'. 

Address  X.  J.  Bm-hcMcr,  secreiury  State  Board  of  Agricultun*,  Concord,  N.  H. 

Nf/.v  Ji:ksky. — Irw'iitutes  are  heltl  under  the  direction  of  thti  executive  commit- 
tee of  thr  Scale  Board  of  Agricullure  and  by  county  boards  of  aici'ieulture. 

Ad<h'i.s^  I'ranklin  Dv*.*.  st-cretary  State  Boanl  of  Agriculture,  Trenton,  N.  J. 

Nlw  Yokk. — Institutes  are  h«*ld  uiiiler  the  direction  of  the  State  Agricultural 
Society. 

Address  J.  S.  Woolwarl.  secretary  Slate  Agricultural  S<x;iety.  Albany,  N.  Y. 

NoiiTii  C  ■Ait«.>iJNA. — InstiLutcs  are  held  uiuUt  the  dirt*ction  of  tlie  Statt'  Board  of 
AgricuUiirc. 

Addr.ss  John  Robinson,  Commissioner  of  Agriculture,  Raleigh,  N.  C. 

Ohio. — In.ititutes  are  held  under  the  dire<jtion  of  the  State  Board  of  Agi'iculture, 
through  ils  .si-m'tary. 

Address  L.  M.  IJonham,  Heorr'uary  Statr*  Board  of  AgricuUun.*,  Columbus.  Ohio. 

Oregon. — In^livur.s  are  held  lunier  the  direction  of  the  Bjard  of  Regents  of  tlie 
te  Agricultural  Co!l(^;^e. 

Addre>,s  E.  (U'inun,  h.  S.,  director  Oregon  Agricultural  Experiment  Station, 
GorralUs,  ()rr;:<i?^ 

Pennsylvania.— Institutes  are  held  under  the  direction  of  the  State  Board  of 
Agriculture. 
^Address  T.  J.  Edge.  .««'.:n'tarv  State  Board  Of  Agriculture,  HarrLsburg,  Pa. 

Rhode  Island. — Instiuites  are  held  under  the  direction  of  the  State  Board  of 
A£ricu]tun\ 

Address  David  S.  Collins,  secretary  State  Board  of  iVgriculture,  Providence,  R.  I. 
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South  Carolina.— Institutes  are  held  under  the  direction  of  the  State  Board  of 
Agriculture. 

Address  A.  P.  Butlor,  Coram isaionor  of  Aj^riculture,  Colmnbia,  S.  C. 

South  Dakota. — Instituti'S  aro  hoiil  by  the  State  A^ri'icultural  College  and  Ex- 
periment Station,  Farmers*  Alliiinees  ami  Himilar  organization.s. 

Address  Lewis  Mr  Louth,  Pli,  D.,  iiresident  South  Dakota  Agricultural  College, 
Biookings,  S.  Dak. 

Texas. — Institutes  are  held  undf^rthe  managemeut  of  the  board  of  directors  of 
the  Agricultural  and  Mechanical  College  of  Texas. 

Address  F.  A.  (hilley,  M.  S.,  director  Texas  Agricultural  Experiment  Station, 
a)nege  St4ition,  Tex. 

Vermont.— Institutes?  are  held  imder  the  direction  of  the  State  Board  of  Agricult- 
ure, throu<^li  its  swretary. 

Address  W.  W.  CcH)ke,  M.  A.,  .secretary  State  Board  of  Agriculture,  Burling- 
ton, Vt 

West  VmaiNiA. — Formers'  meetings  c^)rresponding  to  institutes  aro  held  under 
direcjlion  of  the  West  VirginiR  AgriouRural  Experiment  Station. 

Address  J.  A.  My«'rK,  Vh,  D.,  director  West  Virginia  Agricultural  Experiment 
Station,  Morgan  town,  W.  Va. 

Vf'iscoxsiN. — Institute*  are  held  under  the  direction  of  the  Board  of  RegentB  of 
the  State  L'nivei*sity. 

Address  W.  11.  Slorrison,  buperiiitondent  of  Farmers'  Institutes,  Madison,  Wis. 

GROWTH  AND   STATUS  OF  THE   EXPERIMENT   STATION  ENTEBPBI8B  K 

THE  UNITED  STATES. 

Altlioiigli  researches  in  a.ccriciiltural  science  akin  to  those  now  con- 
ducted by  the  ox])(»rimeut  station.*^  have  been  going  on  for  half  a  cent- 
ury, the  first  regularly  organized  station  in  Europe  was  instituted 
about  tliirty-sovon  years  and  the  first  one  in  this  country  only  four- 
U^en  years  a.L,^),  and* the  majority  of  our  stations  have  been  inactive 
operation  for  less  than  two  years.  Twenty  years  affo  not  half  a 
dozen  iiu^ii  in  the  United  Stat(\s  were  devoting  themselves  to  special 
research  in  agricultural  chemistry.  The  agricultural  schools  and 
colleges  were  then  struggling  for  existence."  To-day  these  institu- 
tions hold  a  re^!ognized  i)lace  in  our  system  of  education,  and  in  con- 
nection with  them  experiment  stations  are  in  operation  in  thirty-nine 
States,  and  plans  are  neing  made  for  their  establishment  in  two  other 
States  and  tiiree  Territories. 

In  a  pai)erread  l)efore  the  late  meeting  of  the  American  Historical 
Association  in  this  city  Prof.  G.  Brown  Goode,  Assistant  Secretary 
of  the  Smithsonian  Institution,  called  attention  to  the  colleges  estali- 
lislu^d  by  the  so-called  **  land  grant"  or  Morrill  act  of  1862,  and  to  the 
(^xpcrimont  stations  organized  under  the  Hatch  act  of  1887,  as  among 
tliemost  iiotcnvorthy  features  in  the  progress  of  American  science. 
At  the  Paris  Ex])osiHon,  in  1881^,  foreign  students  of  these  subjects 
who  examinfK.l  the  exhibit  and  report  of  the  U.  S.  Department  ol 
Agriculture,  cxj /ressi^l  sur])ris(»  ami  admiration  that  the  united  States 
should  have  evinced  their  faith  in  science  and  education  as  aidstc 
agricultur(3  by  ent(;r])vises  on  such  a  scale. 

When  w(^  consider  how  recently  our  ohlercoUeges  and  universities 
have  begun  t-o  make  adequate  i)rovision  for  instruction  in  the 
natural  scic?nces  and  how  few  of  them  aro  engaged  in  original  re- 
K<»ai-('h,  this  advanc(»  in  agricultural  science  is  cei'tainly  remarkable 
and  if  the  early  resulls  are  crude  and  tiie  fruit  immature,  there  ^' 
;ood  cjround  to' hope  that,  with  the  progress  of  time  and  increase  "^ 
*\j)(M'ien(;e,  the  pvcjduct  will  be  of  a  higher  and  higher  grade. 

One  of  the  not(» worthy  features  of  tlie  experiment  station  entei 
^/rise  iTi  iliis  country  is  the  com])rohensivene3S  of  the  act  of  Congr^si 
uide'    vl'i^-b  the  s+ations  aro  now  operating.    The  full  sipnifica'^-- 


lie  will  nxidonbtedly  bocome  more  and  more  apptarent 
m.  Even  now  the  effects  of  certain  of  its  provisions 
I  muuu  more  clearly  seen  than  a  year  ago.  Under  this  act  it  is 
.uty  of  the  stations,  as  departments  of  the  '*  laiid-L:rant"  collocres, 
to  conduct  invest igat ions  for  the  boiiciit  of  iiijfriciilture  antl  to 
se  useful  information  among  farmers  by  Irequeut  and  numerous 
ications. 

first  effect  of  their  union  with  the  colleges  has  "lieon  to  secure  for 
tations  much  better  facilities  for  their  vv'ork  tliau  thcv  could 
T\,''ise  have  obtained;  for,  following  out  the  spirit  of  this  act, 
'ially  as  indicated  in  the  report  of  the  committ(»o  of  the  House 
epresentatives  on  the  Hatch  bill,*  the  colleges  have  i)laced  at 
isposal  of  the  stations,  buildings,  laboratoi'ies,  farms,  apparatus 
Dooks,  and  have  thus  enabled  the  stations  in  many  cases  to  enter 
ice  upon  effective  work.  In  some  instancies,  moreover,  these 
^es  had  already  carried  on  a  large  amount  of  successful  experi- 
al  work  in  agriculture,  of  wliich  the  stations  were  enabled  to 
the  fruits.  The  aid  offered  by  the  college.:;  has  also  been  of  such 
,racter  as  to  point  out  to  some  of  the  stations  lines  in  which  they 
I  most  successfully  work,  at  least  for  the  present,  and  to  give  a 
tific  quality  and  accuracy  to  tlieir  work  which  otherwise  it  could 
ave  fittained  in  so  sli<jrt  a  j)oriod.  Without  doubt  the  colleges 
received  a  full  sliare  of  benefit  in  returji,  for  besides  the  most 
ible  intellectual  quickening  which  comes  to  any  educational  in- 
iion  from  original  research  in  its  midst,  there  have  been  addi- 
of  students  and  of  resources  to  these  colJ."ges,  due  to  the  open- 
for  young  men  as  workers  in  agricultural  science,  which  the 
»ns  offer,  to  the  increased  interest  in  these  matters  among  farm- 
.nd  to  the  general  advertisement  wliich  the  colleges  have  re- 
d  through  the  wide-s]n*ead  station  pul)l Ications. 
the  other  hand,  their  connection  with  the  colleges  has  not  pre- 
fd,  but  has  rather  lielped  the  station  workers  to  come  into  direct 
nal  contact  with  the  farmers.  In  many  of  the  States  members 
e  station  staffs  have  been  either  organizers  of  farmers'  insti- 
or  among  the  foremost  workera  in  them.  The  calls  upon  the 
m  officers  to  address  agricultural  societies,  granges,  and  other 
dzations  oi  farmers,  liave  already  been  very  numerous,  and 
mstantly  increasing;  and  the  very  large  correspondence  which 
;ations  are  carrying  on  in  response  to  inquiries  trom  farmers  on 
}t  every  topic  connected  vrith  farm  theory  and  practice  have 
d  to  keep  the  stations  on  ihe  alert  to  understanci  the  needs  of 
)ilers  on  the  farms,  and  ;is  rar  as  possible  to  give  them  helpful 
nation.  And  here  again  the  reaction  upon  the  colleges  has 
valuable. 

reover  the  results  worked  out  in  the  laboratories  and  the  experi- 
il  fields  of  the  stations  have  in  many  instances  been  verified, 
jed,  and  a])j)liefl  to  ])i"actice  by  farmers  on  their  own  farms, 
isive  experiments  have  been  carried  on  by  considerable  num- 
3f  farmers  on  phins  formulated  by  the  stations.  In  fact,  the 
:e,  the  station,  an<l  the  farmer  are  working  together  and  to  the 
itage  of  all  concerned. 

econd  provision  of  the  act  o?  Congress  under  which  the  stations 
'ganized  reiat-^s  to  the  ]>ublicjition  of  results  of  their  investiga- 
for  the  benefit  of  farmers.     This  im])ortant  task  was  not  left  to 

Experiment  Station  Kulletin  No.  l  of  tliisOlllce,  in  which  this  report  and 
lied  States  legislation  upon  the  sulject  are  stated. 
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.h■^  ii':/i<laiuj'  'o.  i!iL' ijuulic.  uuiIiIlo  jjiVob.    The  mailing  lists  of  *^^ 
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stations  aggrogato about  two  liundreil  tlioiisand  names,  and  tlio  chief 
results  of  their  work  are  xnihlished  in  thousands  of  newspapers  and 
other  periodicals.  Ii  is  sal.'u  to  say,  then  fore,  tliat  millions  of  our 
agricultural  population  have  already  re-ceived,  and  are  ccmstaiitly 
receix'ing,  us(.'fui  information  (a\  topics  directly  cuiiuocted  with  their 
daily  occu])atioii.  In  Xew  York  State  alone  tlio  Station  autliorities 
estinuite  that  six  hundred  tiiousaml  farmers  arc  rogulai'ly  informed 
of  the  operations  of  tlie  stations  in  that  State.  In  short,  tlie  stations 
are  workiiui:  with  a  lii.Lcii  purpose,  are  getting  valaahle  results,  are 
suj)ported  inth<'ir  eiVorrs  by  tho  government  and  tlio  peojJe,  and  are 
bringing  practic:d  information  h-.nne  to  Itirge  masses  of  tjie  farmers. 

DIFFICULTIES  AND   DANGERS — PUO:*IISE  OF  SUCCESS  OF  THE  EXPER- 
IMENT STATION   ENTERPRISE. 

The  organization  of  the  ('X[K'vinient  station  enterprise  on  so  large 
a  scale  couM  hardly  b*.-  without  oei-plexing  dilliciuties  and  grave 
dangers.  For  a  considerable  tim-.^  much  of  the  work  of  the  stations 
must  be  comparatively  crude  and  tho  r'.sults  unsatisfactory. 

Thedillic-ultios  which  the  expcrinu-nt  stations  meet  are  tliose  com- 
mon to  oiir  eilucational  iind  scicntiiic  institutions  gen(?rally,  and 
belong  mainly  lo  thr;  e  c:iirgui'ics — political  complications,  inexperi- 
ence, an<l  suj.rri]ri;ility. 

Some  of  ilie  sUiiions  ]iav«.^  sufV<n'ed  more  or  less  sen ouslv  from 
olitical  intiu'.'iHN/s.  ])ut  f<>niin;i1«dy  t]u">  niimlx^r  is  not  large.  The 
isadvanraL*"*'^  <>i  th«.'  secund  s<;rt  ai)p<\ar  in  the  inex])i'rience  of  the 
managers  ..»f  ilii.'  :i;i;i..»i!S,  tin?  po]»ular  and  ind<*ed  natural  imi)ression 
that  expcriini'iiiing  for  fa^-mcrs  can  l.io  best  don«*  by  farmers  on  tho 
farm,  tiif  lack  of  trained  specialists,  and  tlie  ];;''k  of  information  as 
to  what  lias  Ix-cn  done,  llie  evil  v)f  sTipcriicialily  manifests  itself 
in  the  unth'i*!aking  of  l-..o  many  liu«  sof  ]nvestiga1i»>n:  theattcmi)tto 
grapple  v.iih  br.»ad  and  c< implex  ratl^.T  tiian  narrow  and  specilic 
pi'obh'ins  :  an*!  llx.'  lack  of  the  iiecnj'iu:*.  thorougii,  and  pn>found  re- 
search by  whir  li  alone  the  l;iws  tliat  underlie  the  right  practice  of 
farming  can  l»e  disi'overed.  These  «.!'lii<-iiUi;'S  will  2)ass  away  in  ].»ro- 
portion  as  tli*'  higjier  e'.li:cati<jn  and  science  are  cultivated  in  this 
country,  as  siaii«)n  man:igrrs  und  exj)erimenters  gain  experience,  and 
the  j)eople  learn  what  c:::i  bt»  rightly  expected  and  demanded  of  the 
stations. 

Some  of  the  reasons  frn*  antici!)atiiicc  large  success  from  tho  work 
of  the  stations  have  be<^!i  alreinly  l«.»ache«l  upon.  The  trt-nd  of  public 
feeling  is  slroM^ly  o]));'.<'!.l  to  what  is  po]«ularly  called  ^'polities''  in 
their  manicr-.-n  ■]i:.  TI:»"  stations  are  connected  with  the  best  col- 
leges and  niiivi.j->iri;'S  of  the  country  and  have  the  cordial  sympathy 
pf  the  peoor-.  Tiu-  lav"k  of  experi-ii'-e  on  the  part  of  the  managers 
is  an  evil  v.-lijeli  liin-  v\'ill  luf^n*!.  Numbers  of  young  men — able, 
jcholarlv,  e;'::i...^\  and  ».:itlii;-ias:  i-- — inspin-<l  bv  {ije  iiromisi*  of  use- 
fulness  and  Mi';r;-s<,  are  availi;i;r  lliemselves  of  the  training  cjf  tho 
best  schools  aa.l  lab- .■':.■  orie:.:  in  ibis  country  and  inEui'0])e,  and  will 
be  ready  to  <l  .  i  he  w.  .vie  of  specialij^is  which  the  stat  ions  so  sorely  need. 
The  farnn'rs  v.'ii!  lind  vriih  us,  as  lliey  have  in  Europe,  and  by  tho 
»me  costly  expt  li-.-n./e,  tiiat  what  iln'V  want  is  best  got  by  the  most 
skillful  specialists  v.tu'king  in  t:ie  laboratory,  tlie  greenhoust\,  and 
;he  experinieiilc'i  siiible.  The  k'-en  criticism  <if  tk*  n  of  science  and 
>f  the  i)ress,  as  w.ll  a<  the  ex]M'rience  withiji  the  stations,  will  lead 
io  more  thorough  and  scientilic  research,  and  it  is  hoped  that  the 


^^^  nKPOBT   OF   TlIK   SECRETARY   OF  AGRlDCI.Ti 

inRuenceof  thisDopartiuojit  in  the  fuIiUlmentof  UiQdaW  ImpntMn 
upon  it  by  Congi'esy  iiiav  hulp  to  propOT  co-ortlination  of  liio  wurk 
of  the  stations,  whilo  it  orinRS  them  llie  fruits  of  rcAearcli  in  otbiw 
parts  of  tho  world  and  collates  tJieir  products  and  gives  tho  nsDlti 
to  those  wlio  need  thorn  and  will  use  them. 

Indued,  there  are  moat  hopeful  indicatiooa  that  th^e  improvoments 
are  gi-adually  and  surely  coming  to  paaa. 

One  of  these  is  tlie  evident  desire  on  the  part  of  tlio  station  worJrera 
to  do  their  work  thoroughly  and  well.  Thia  is  manifested  in  their 
pubiicatioufl  and  in  their  currespondmice  with  this  Office,  and  was 
brought  out  very  clearly  at  the  rocent  meeting  of  the  Association  of 
American  AgriculturarColloges  and  Experiment  Stations  at  Wash., 
iiig^an.  At  this  convention  the  dolegateB  were  impatient  of  discos- 
Bioiis  which  related  merely  to  tho  details  of  the  organization  of  the 
Btationa,  and  gi-ew  entlmaiaatic  when  the  methods  and  resnlts  of  in« 
veatigaiion  wero  debated.  A  division  of  tlie  asaooiatiou  into  sec- 
tions was  made  for  tho  express  purpose  of  finabline  workers  ill 
particular  lines  to  confer  more  intimately  and  deliberat©  mow 
deeply  concerning  matters  vitally  connected  with  the  succesefo] 
progress  of  their  work  in  tlje  several  dejiartmcDl*. 

Another  Very  hopeful  indication  is  the  desiru  among  tho  stations 
for  co-operation.  This  desire  has  been  manifested  in  many  waj'S.  but 
most  puoliclyat  themeetingaof  station  oiScers  at  Washington,  D.C.. 
and  Columbus,  Ohio,  for  conaiiltution  regarding  co-operativ«  work 
in  soil  testing  and  in  horticulture.  These  things  show  how  «arn«i 
the  station  men  are  to  take  advantage  of  the  informatiou  they  cau 
get  from  any  and  every  source  and  to  expend  their  energios  and  the 
means  at  their  disposal  most  economically  and  effectively. 

It  is  also  evident  that  the  stations  are  coming  to  appreciate  tho 
importance  of  the  abstract  research  which  lies  at  the  base  of  their 
most  Buc^essful  work.  At  the  meetings  of  experiment  station  worh- 
ora  theso  matters  are  earnestly  discussed.  Tho  Association  of  Official 
Agricultural  Chemists  is  devoting  itstelf  to  the  systeniittic  atndy  of 
methods  of  chemical  analysis.  Steps  are  being  taken  toward  a  sys- 
tematic inquiry  into  the  constitution  of  vegetable  and  animal  prod- 
ucts, which  will  involve  the  most  detaile^l  and  thorough,  r^soarch  in 
analytical,  organic,  and  physical  chemistry.  Thfi  hotaniats,  horti- 
culturists, and  entomologists  are  planning  soieiitifio  reauarvfaeik 
Work  in  mycology  and  bactflriology  is  developing.  There  is  every 
reason  to  believe  that  the  fruits  will  be  most  valuable. 

But,  after  all,  the  security  for  success  is  in  the  purposR  of  tho  work- 
era  and  in  the  spirit  of  tho  public  whom  they  servo  and  upon  whoso 
sympathy  tlieir  success  must  ultimately  depend.  Thes*)  iul  agrvw  iu 
the  aspiration  for  what  is  best  and  the  determination  that  thy  bwt 
shall  DO  attained.  For  the  success  of  the  experimont  station  aS  o( 
other  scientific  aud  educ^ational  enterprises  this  ideal  is  tho  fou&da< 
tiou,  the  promise,  and  the  hope.  ^* 
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